FROM THE PUBLISHERS OF 
ELECTRONICS TODAY INTERNATIONAL 


rae 


Contents: 
ALARMS 


Qircgiar alan 
Curbrialtzebizek .. 

COMB ngnanlo<ck (2) 

Hg7 athrery neonalien 
Ireteseeen raige (or IA bewre 
Wala cys aman alany 
Re'oneroomercital ia 
Tal wer pido! glaner 


AUDIO 


Bass end eck cunt 
Boasl annatie roca aalesr 
Bedyiry ETI SUD rrodate 
Caasone wince 

Inacon simple 
Inicas4i—surplesl 

Ie Mea sdolwvelirrowme oo. ... -_ 
Lue impadarce oe-aTIp ... 6.6... 


Axe —alnple 20. ok ee ae 


Nalck titer . 
Oupul sulittes (O° Katey 
Prilecang pawer ames : 
Ratbetilee 22.0 0.0 220, 
Hlnve wuirvta’ 

Suiit- stale aadho avemeh 
Sheeo Nala e aKKE: 
Swacnable bedga ame iar 


Vavigthe wld mem... we. 


COMPUTERS 


ASG ancodar— ncn 
Coun cuupubersvsick ... 


Campatar LV acundtimngzlatoe codes 


Debeurcedkeybos ws ss 
Doulle Gorgily casseile stusge 


Pasig noddcaasnsnmivu -. ee 


Hatdesre suru lor C7136 
vMemery geo ET-bbu 

PEO cassie — chose 
PROM axpanison¢ ard Aer 
RAM ts AOMarwene o... 6.2. 
RASAN? Meanae 

Fesohing adaress cqnesaner 


Rowse vinew fo: SLpetoyd ....... 
Seccad veybeare Isr ETI-SEG 1. wd. 
VON cleeger 2 eee 


‘elao D.iller lor 2X80 


CONTROL 


Aulriseverss ka gti! pees cnulues 


Balitoss MEK 2... 
Enlarger tier 


“leary daly dovmcter Cormo aakid uate 


abt cardinier 
Pulyz wid) Nov weve rt 
Rem:te caners TOK 


Rednte vurilrolw JHUARTs 6.60 0... 
SPA mow gneedcomotar 6... 6... 


TOipe & 110 COMI yohdeorg itor 
laM pare te Sanu7ed Thay 
Teriipe- Glue: seat ican otny 


Temperature va troqsercy conn’ . ae 


Thainroslal ¢ eX bn & 

Ihenmslot Resco. 
Wale: evel Serres swale 
Wah? suipaly monn 
Whid-guaee von 


DIGITAL 


Apistlenwne |. 

Oct ta / Dogme rinuar ten ua 
Cledpimiciguipk ..- 
bgt 30 1A ora’ 
Keyuve'U dsplsy yuure oorverice 
EV PGRALT.AN AD Cstvertey | 


Murvstablos 2. 66. wee eee eee ee 


AUKA COMP OK SOF 


Sew-GilO-Acoqverar o. 0. ww. oe, 


ds 


VND ae: 


DIVIDERS 


Fresuercy dmswa | |. 
Seniasi aay daty-toriggegk .. 
Syowocticsl drine by thar 


EFFECTS 


Jwraraqughs 
PaO LEON Syl INeerS 01 reds 


Zeuenilid (ore-genersa’ 6213 - 


Tau esvagee wmuuihe 
Theee-choarar I gti chan 
Vollaye-ceetiro ice bho 


ELECTRONIC MUSIC 


BISA ervelope shaver 
AuilD WAAraRg 
CHAS pliasar 
CIAS sustacerfore cc Guile’ 
Oran syrthesser .. 6... ate, 
Cinckirg syringes scr ararnds 


Figte uliensgsyygls oe. ww. 


car urilloc guiac 


Grapriccqualne' 2.6... hae 


Gulasramarion 66... 
Keyboatd diquisy soca corre le: 
1.€D peab prugmenensier .. 
Memory TapAGe saurd Generals: 
PLR’ 1048 gend-etu 


OfQancorwersiintoc ke ciate lo. ol. 


Pe‘aneloe @qualrct 
Altcr geaccalen 44% b7 
Sult-irile in 
Sounr rachs vait 
Touchkeyrg . . 
“oti gtuk wuds C71 . 


Viste besl ir ETI Sud rd econte 


FILTERS 
ACHES UIC 
Cansnass acina 
Eltps cal love pes 
b.fy ram yarns 
hal usss ocine 
Losvnass acing 
Sloe va'iabie 
Steran nics tat 
WoNS08 CO-thiuled 


GAMES 


deeds! drcig::n man’ 
Yaraaly kicks 
Srenciculs . 
Trathe inthis 


Zaipom STAD SELOWt peneraiss 


MOTOR CARS 


8n<odiliore: ele cul~aul 
Geake Micieninaloc 
Gzin start pocwe: 
Errgine lan conlm les 
Haarighi delay .. 
LEDiw'o0 
Prisca gle wwer csr tril 


OSCILLATORS 
& PULSE GENERATORS 


CMOS 565 o50llans 
Osal mecrato’ osc ear 
Patio Qeretulye .. 
Galod TIL crysta osclkino 
HF Cysislusalater 
LEO twsrr's . oe 
lmreg VCO . Sl et BAGS 
lires’ VGI! Nahe On Ceres tSt 
Os-uirp fiprian 
OF arp osolthwe . 
PecsinnvGo  . 
heF igh perarwica awelator 


Squat wave &puboyermratcr ... 


NIUICAEY Gereralee ... 
Sancu genera 


ko egySsaragye 


zESYES 


& 


Syren cabirutusbraloe oo. 
II secllater 


Tona ural penercor cansbe Weyl ioe 


Tridiqu eM NI wore Cheverter 
bang C/SSLaewttre Leci fal” 


Voltage coarolss5 osalmor 2. 2. 


Wea beige oscillator 66... 


POWER 

Sallery curd bocuvuieaslce 
Baltery toquloro~ 
0C-OCirverice crap 
uA powersupoy . 

Five vill TTL supp y 
Freguerey Iv ptece curiecibad gueeh 
Fuse tal ircacato’ 5 

‘hgt currert ragetatcr 

ureasriy legetalor cursos 
IInMeAZING fegulgicr wOlenws .. 
-UW CUTIDIT p'CCIs ca stIpp y 

ov OSS “ey BU" 

POIRICN Pay QIN 


Ade, pume vawer oo... 


Sappy lallale ok. 
Dailuod saucy or CHHCAK 
Saale*od Sauply VU EP ROR 1Z; 
Valagr cnivarar 21g — 125 4 
Volispe saunter 
Vallags canisar 


RADIO FAEQUENCY 


A uu Da acoso’ 
Ql-aitd awduletor 
Briesdiesic HIF crocte .. 
Inne covinecicy 

Direct comversizn rari acd 
FreclLercy dsune- 
Lazpaalmaa 
Sor wave ering arlerno 
Gairple GC 

Guaesios osaversn:n £4709 gen 
Syrchrocyteiwer |. 

JF amerna . 


SWITCHING/TIMING 


Arlt rlany’ 

Quét-iesce lar sorofe tearm cKO 
Cicdranc. grinsn sae aerir 
Ciexirean peacct.m 
bicuroac.awhr 

Flp-fus 

alarackngicucr Gani 1 

lua ceureriicudisw Isr 
Pus. agar AF 

Nelay cosng Imes speac ap 
SR Mylne B41 

Seyuetee saticn 

Sa in-sle7@ Saaike-s 

Talks mer... 

TALC Awa des Gaal 


TEST & MEASUREMENT 


Annu ee 
GMOS I2¢ gore 16g) try; 
CMOS lspie ueuse ; 
Canarnanra nextyrenent 
Cette cor: LEO Navan melee 
DU — 3! 2dyt nates aoe 
Dota rensarcy mate; 
Cees tuned kv 
KEL RO vlaie 
ese peak ctalarion 

1eye pecde ig 
Liwremluina sulbe yo rer siue 
Mis tyrouesyar codaggirs art 
MOSEL WROQOIVE BIUOY 
ALC teasge:  zarple 

Il Mac oroce 
Teniue-alure preos-ar Dv 
Irarsisie fegler 2... |... 
Trarsistoc lester 22) 

[run AMS 19 99-ne-He;7 
Wve: arlene 


ETI CIRCUITS No 4. 


ideas and data for experimenters 


Managing Editor: Coilyn Rivers The ‘Ideas for Experimenters’ and ‘idea of the Month’ sections 
Editor: Jan Vernon published in Electronics Today International have for many 
Design: Bill Crump years been one of the most popular parts of the magazine. But 


by the very nature of being a monthly feature, it becomes 
impossible (without an elaborate cross-referenced filing 
system) to remember and locate particular circuits — or 
compare them with similar others. 


Our answer to this problem is this series of Circuit Books. This 
is the fourth in the series and contains a substantial number 
of circuits not previously published in Electronics Today 
International. 


As with previous editions we must stress that this series of 
books is intended as a source of ideas for people reasonably 
familiar with electronic circuitry. Whilst all reasonable care 
has been taken with presentation, in many instances circuits 
included have originated from readers and have not necessarily 
been assembled or tested by the publishers. For this reason 
this series of books is not intended for use by beginners. We 
regret that we cannot answer any queries concerning any 
circuits in these publications. 


Electronics Today International will consider circuits or ideas 
submitted by readers for inclusion in ETi magazine and/or 
future editions of this book. All items used will be paid for. 
Drawings should be as clear as possible and text (preferably) 
typed. Each submission must be accompanied by a declaration 
that the ideas or circuits are original and not subject to 
copyright. Send entries to Electronics Today International, 
Federal Publishing Company, 140 Joynton Avenue, Waterloo 
NSW 2041. 


ETI Circuits Book No. 4 was printed in 1983 by The Litho 
Centre, Eastern Suburbs Newspapers, 140 Joynton Avenue, 
Waterloo NSW 2041, and distributed by Gordon and Gotch. 


* Recommended and maximum price only. 
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ALARMS 


Simple 
Combination Lock 


Although this circuit uses surprisingly 
few components, the unit provides up 
to nine code elements and a billion-to- 
one chance of random operation. 

The first nine outputs of the 
decade counter (IC1) are fed via the 
diode OR gates (one for every different 
number used in the code) to the 
selected switches. As shown on the 
circuit diagram the combination 
sequence is 123412341. However, both 
the numbers and the sequence can be 
modified by rewiring the output diodes 


(D1-9) to different switches. To change 
the number of active code switches (ie. 
numbers 1234 in this case), you will 
have to either remove or add to the 
number of diode OR gates. 

Operation is very simple. As the 
counter sequences through its outputs 
0-9 it provides a logic 1 to one of the 
four diode OR gates, thereby making 
one of the active switches live. When 
this live switch is pressed it provides the 
clock pulse to increment the counter 
one step. This, then, provides a logic 1 
to the next OR gate, making the next 
digit in the code live, which in turn, 
when pressed, provides the next clock 
pulse and so on.until the counter 
reaches its tenth output. Once output 


cLocK 
INHIBIT 


nine goes high it turns on Q1, thereby 
switching the relay and desired joad. 
Since only one of the outputs is high at 
any one time, only one of the keys will 
move the counter and, should any dud 
key (ie. keys 567890 in this case) -be 
pressed, this will reset the counter to 
zero, making guesswork ineffectual. 
When selecting the code 
sequence, it is worth remembering that’ 
in order to maintain a nine element 
code the effect of switch bounce 
should be minimised by avoiding the 
use of any number consecutively, ie. 
codes such 123343222. However, if 
necessary, the clock input can be 
debounced to allow such a Sequence. 


O 
+12V 


_ NOTE: 
D1 TO D10 ARE 1N4001 
iCt iS 4017 
Q1 IS BC108C 
PB1-PB11 ARE SPST N/O 


RELAY 
R>120R 


High Efficiency 
Piezo Siren 


The circuit shown is a self-starting in- 
verter where Q1 and Q2 are con- 
nected as a multivibrator with the 
transformer primary forming the col- 
lector loads. The 1k0O resistors pro- 
vide the base drive. 

A square-wave of nearly 1 kHz is 
produced. This is stepped up by the 
transformer secondary — winding 
which can drive one or more piezo- 
electric horn tweeters. The frequency 
of oscillation depends mainly on the 
number of primary turns and the type 
of ferrite core used. A - slight 
adjustment to the frequency may be 
made by changing the value of the 
base drive resistors. 


4 


A very powerful sound is 
produced by the horn tweeter or 
tweeters due to the square-wave 
drive signal. This circuit was primarily 
designed to be used instead of the 
horn in a car alarm systern, mainly to 
reduce the drain on the battery since 
the current consumption is less than 
200 mA compared to more than an 
amp for the horn. However, this siren 
can also be used in place of any 


NOTE: 
Q1,2 ARE TIP31, TIP41, BD201, MJ3055, ETC. 
WITH ADEQUATE HEATSINKS 
Tt PRIMARY: 15t + 15t 25 SWG (BIFILAR) 
SECONDARY: 80-100t 30 SWG 
ON SIEMENS FERRITE CORE 
B65631J0R26 OR MULLARD FX2243 
L1 10-15 turns 19 SWG 
ON SIEMENS B64290J46X026 
OR MULLARD FX3830 TOROIDAL CORE 


“D1 1S 1N4001 (REQUIRED ONLY IF 
POLARITY REVERSAL IS NEEDED) 


electromechanical warning devices 
such as bells, horns, motor-driven 
sirens, etc, especially those driven by 
a_ battery when it considerably 
reduces the current drain. Since 
piezo tweeters (such as the Motorola 
ones) are widely available and 
reasonably cheap, more than one 
tweeter can be used to distribute the 
sound over a larger area with the 
Minimum of cost. 


Tamper-proof 
Burglar Alarm 


The circuit is a window 
comparator and works as follows. R4, 
R5 and R6 are voltage dividers with 
one-third of the supply voltage across 
each. R3 is chosen so_ that 
R1 >R3> 4R1, noting that R1 = R2 
(in practicé, for R3 | used the next 
lowest standard value from R1, R2). 
Both non-inverting inputs of the 
comparators are thus kept lower than 
their respective inverting inputs. 

If R2 is open-circuited, ie the 
leads to it are cut, the non-inverting 
input of IC1 is pulled high, thus 
taking the output high. If R2 is short- 
circuited the voltage. across the non- 
inverting input of |C2 and ground is 
between one-half supply voltage and 
just over one-third of the supply 
(depending on the value of R3), thus 
taking the output of IC2 high. The 
two outputs may now be ORed using 
any general purpose diodes and the 
output used to drive a suitable load, 
in my case a TIP122 Darlington 
transistor and a 14 amp bell. 


| would recommend other users 
to put a monostable between the 
diodes and the load as well as 
employing a battery — back-up, 
although these were not necessary in 
my case. A five minute monostable 
should be sufficient to keep the 
neighbours happy if the alarm is 
activated or tampered with. When 
installing this circuit, R2 should be 


EXISTING BURGLAR ALARM 


a 


OPTO. ~—» 
COUPLER > 


CONTACTS 


NOTE: 
1C1,2 ARE 741 


situated inside the burglar alarm 
control unit across the existing relay 
contacts or an opto-coupler. When 
the alarm is activated, R2 is shorted. 
Tampering with the interconnectin 
cable can be detected and the be 
enclosure may be protected with the 
appropriate normally-open or 
normally-closed microswitches. 


+12V 


Q1 iS TIP122 . 
D1,2 ARE GENERAL PURPOSE DIODES 


Selective alarm controller 


This circuit provides greater versatility 
than the simple “‘in-series’’ switches 
mode of alarm, but js still cheap and 
easy to build. 

When SW3 and 4.are closed, the 
output of the AND gate goes high. 
This high is fed to the second AND 
gate only when SW9 is pressed. The 
output of this gate goes high and 
providing no other switches are pressed, 
it will operate the relay: if any other 
switches are pressed, the OR gives an 
output to the inverter and cuts off the 
power to the AND gate, preventing the 
coil being energised. 


Increased range for 1 R systems 


A simple method of increasing 
the range of published IR projects 
is to place the IR LED at the focal 
point of a magnifying glass, says 
Spencer Featherstone of 
Toowoomba Qld. 

With a little experimentation 
a parallel beam of light can 
be produced. The diameter of 


the beam will depend on the 


diameter of the lens and, in some 
cases, its focal length. 

In theory the beam will have a 
constant intensity with distance 
and will only be attenuated by its 
passage through the atmosphere. 
In practice it is difficult to focus 
the beam this accurately. How- 


ever, ranges in excess of one 
hundred metres are possible and 
this means that the IR trip relay 
(ETI-570) can be used as a 
perimeter alarm, with the aid of 
a few mirrors. 

This idea can also be applied to 
the IR remote control system 
(ETI-599). In this case it would be 


better to place the IR LEDs just 
inside the focal point of the lens 
to create a slightly divergent 
beam. While this will limit the 
maximum range, it will make 
the transmitter easier to aim 
over long distances. 


ALARMS 


CLOCK A 
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O DATAA 
Vdd Qi Q2 = Q3 
~ ~ fs [a BB 
e O 
F in F out 
Burglar alarm 


The original circuit was developed 
as a car burglar alarm, but it could 
be used as a digital combination 
lock or, with slight modifications — 
removing counter 2 — a home 
burglar alarm. 


A suitable 4 or 5 digit code is 
selected and, via a BCD switch 
wired to the appropriate latches of 
the 74118. Unused numbers com- 
moned to the reset latch. Switch 
common is earthed through a push- 
button. Each is selected and entered 
by pressing the “enter” button. An 
incorrect number resets the latch. If 
the code is right then the unit. is all 
reset and the relay is pulled in. The 
alarm is now disarmed. 


If the code latch is reset a ‘‘0” 
appears at point A, counter 7 starts 
to count until it reaches eight, which 
sets the first RS latch, arming the 


6 


detector latch. 

A digital “0” from the detector 
switches resets the latch and starts 
counter 2, which allows a set time to 
elapse before RLA drops out and the 
alarm sounds. 


Since originally designed for cars 
without external reset, the final 
delay was included to allow the 
owner to enter and reset before the 
alarm was activated. Therefore the 
oscillator is set to the fastest time 
the code can be set. 


To arm the unit a noncode 
number is.set in. This leaves enough 
time to leave the car before the unit 
is armed. | used an illuminated push- 
button and connected it to show 
when the counter had reached its 
reset point. This also has the advan- 
tage of showing the thief that your 
system is all go. 


TO CLOCK OF 
> NEXT STAGE 


TO DATA 
INPUT OF 
_NEXT STAGE 


Vss 


The power supply must be quite 
heavily smoothed as the unit was 
found to be quite sensitive to the 
noise found in car electrics. The 
coding switch was a thumbwheel 
type, since it fitted the holes already 
in the vehicle it was designed to be 
used in. A touch type keyboard 
could be substituted, but an enter 
button must also be fitted. 


The whole unit can be built using 
CMOS, especially if it is required to 
run from a separate supply from the 
main battery. The relay is a reed 
type holding in a larger multicontact 
relay with its many enabling and 
disabling uses in a car. it will also 
Operate many anti-theft devices in 
the home. A slow code input and 5 § 
clock acts as a reaction timer, which 
could be embarrassing after a “li- 
quid lunch”. 


Motorbike alarm 


When the motorcycle is tampered 
with its horn (better to have a siren 
independent of the motorcycie’s 
battery) blares for ten seconds before 
the device is reset. Battery drain is 
approxumately 20-30,A, so low that 
no on-off switch has been incorpo- 
rated. SW'1 isolates the tremor switch 
for riding. R2 prevents high current 
flowing on discharge of the capacitor 
which was found to weld the lead shot 
to the copper tube. 

Tremor switch design is up to the 
constructor and the bits and pieces he 
or she has available. Sensitivity fies 
solely on the.construction of this, 
(weight of shot, gap and length of 
wire). 


+9V 


Fisherman's 


4 lead shot. Gap approx. 
Diameter 5mm 
AC128 approx. 10mm 
SwitcH: Stout wire 
Copper 
tube- 
8 Pin 
.A Cork 
TO HORN 
OR SIREN 
ov rt 


ov 


$3 oneseT 
Tle 


100uF 
tov 


Combination lock 


The circuit and switching system is 
simplified by the use of a multiplex 
system. S1 inputs pulses to the decade 
counter 7490. The resulting BCD is 
decoded by the 7442. It is the decimal 
output of this which carries out the 
multiplexing via the AND-gates. 

S2 inputs pulses which are trans- 
ferred to the other 7490 decade 
counters by the AND-gate multiplex 
system. The BCD output from the 
7490’s is taken to the AND-gates 
whose outputs control the Alarm 
‘Disable’ and ‘Enable’ switch system. 

The ‘Disable’ function effectively 
prevents TR2 from being biased on 
and hence prevents the ‘Enable’ Reed 
relay from working. 

This circuit has several advantages 
over conventional electronic com- 
bination locks as only two switches 
need be installed on the object to be 
guarded, regardiess of the number of 
figures in the combination. The value 
of the example combination is 314. 
The alarm is triggered if any of these 
digits is exceeded in value. While the 
circuit is capable of directly driving an 
actuator it is recommended that it is 


DISABLE 


*TRaNOR TOSUITCOLS * only used to disable an alarm system — 
conventional focks doing the actual 
ov locking. (To operate the example the 


switch sequence would be: $1, $2, $2, 
$2, $1, $2, $1, $2, $2, $2, $2.) 


AUDIO 


Boost the output of your 
portable radio-cassette 


THIS AMPLIFIER was primarily de- 
signed for use as a booster to enable 
output powers of around 4 to 5 watts 
RMS to be obtained from a radio/cassette 
unit. Using a portable radio or cassette 
unit as a signal source will not provide 
hi-fi results, but using this set-up in 
conjunction with a speaker of reason- 
able quality and efficiency gives quite 
good results at low cost. 

Of course, the amplifier is also suit- 
able for other applications. It has an 
input sensitivity of approximately 
350 mV rms into 10k for maximum out- 
put, and an output intended to feed an 
8 ohm load. 

The circuit uses a well-known con- 
figuration which has common emitter 
input stage (Q1) direct coupled to a 
common emitter drive stage (Q2), which 
is in turn direct coupled to the comple- 
mentary emitter follower output stage 
(Q3-Q4). R7 provides virtually 100% 
negative feedback at dc, giving the 
circuit approximately unity voltage 
gain at dc. Rl, R2 and R4 form a po- 
tential divider which biases the input of 
the amplifier to about half the supply 


potential. The output is also biased to 
about this level due to the de unity gain. 
This bias level gives the optimum un- 
clipped output voltage swing. Rl and C2 
filter out any hum or noise which might 
otherwise be coupled from the supply 
lines to the input via the bias circuit. R6 
and C5 are used to decouple some of the 
feedback at audio frequencies, and thus 
give the unit a useful voltage gain at 
these frequencies. 

D1 is used to give a small standing 
bias to the output transistors, and 
together with the fairly substantial 
amount of negative feedback used, 
reduces crossover distortion to an un- 
noticeable level. The emitter follower 
output stage gives the circuit a low 
output impedance so that the low im- 
pedance load can be efficiently driven 
with the high output currents involved 


© COLLECTOR 
BASE O 


) 
a ie 


BOTTOM VIEW, 


BFY51,BC179 


here. Q3 drives the speaker during 
positive-going output excursions while 
Q4 drives the speaker during the nega- 
tive output excursions. C6 provides dc 
blocking at the output, and C3 provides 
the same function at the input. R1 and 
C4 aid the stability of the circuit. RV1 is 
a volume control, and in the amplifier’s 
intended application, results will 
probably be best ifthe volume control on 
the cassette radio is set for a fairly high 
output (but not so high as to cause 
clipping), and the volume is adjusted 
using RV1. 

The circuit requires a_ stabilised 
supply of about 18 to 22 volts that is 
capable of providing up to 400 mA. Q2- 
should be fitted with a clip-on TO5-size 
heatsink. Q3 and Q4 are both fitted with 
commercially made, finned, bolt-on 
heatsinks. 


TIP41, TIP42 


Variable Stereo Field 


Here is a simple circuit, using only one 
IC, with which the usual stereo field can 
be varied from mono, over normal 
stereo, to ‘superstereo’. The effect is con- 
trollable by only one (stereo) poten- 
tiometer: for the left channel from L’ = 
(L + RYy2 (mono) to L’ = 2L — R 
(superstereo), and for the right channel 
from R’ = (R + L¥2toR’ = 2R — L. Uni- 
ty gain is preserved through the entire 
control range. Pin numbers are given for 
the 324 quad op-amp, but this IC may be 
replaced by a lower noise type if desired. 
Resistors must have 1% tolerance 
because, if not, sounds in the centre of 
the normal stereo field may be at- 
tenuated in the superstereo position. The 
effect has to be connected between the 
preamp and power amp of a stereo 
system or, in the simplest case, one can 
use the tape output and monitoring in- 
put of a conventional amplifier or 
receiver. 

The superstereo sensation may be 
increased by adding an active crossover 
filter as shown. In(a) the low bass part of 
the signal is bypassed; in the configura- 
tion (b), separate power amplifiers with 
individual gain contols are driven and 
low bass parts of both channels are 
summed, since sounds below 500 Hz 
have only poor directional 
characteristics. 


SET PRESETS TO 
GIVE MAXIMUM 
GAIN OF 1.5 


MID-HIGH 
VARIABLE 


STEREO SUB WOOFER 


FIELO BOARD 


MID-HIGH 


Solid state audio switch 


The purpose of this circuit is to switch 
off a music source (from a tape amp in 
this case) and turn on a microphone. 
G.B. Wolfe of Bombala, NSW, wanted 
to do it electronically, without messv, 
intervening cables, and this is how he 
did it. 

The pushbutton on the microphone 
stand is pressed into service to operate 
the solid-state switch. When operated 
‘i.e: when you want to switch the music 
off and switch the mic in), the push- 
button shorts the base of Q1 to 0 V. Q1 
turns off and Q2 turns on. This turns Q4 
off, and as it is in series with the positive 
supply rail to the music source (tape 
amp), then the music source turns off. 
At the same time, Q3 turns on and 


O 
+ SUPPLY 


TO MIC. SUPPLY TO TAPE AMP 


SUPPLY 


= —." 
PUSHEUT CON 

provides positive supply to the mic source will be operating. 

preamp. This way, there is no need to alter the 


When the pushbutton is open, Q1 is signal circuits and the only change 
biased on and Q2/Q% biased off. Thus required is to the supply rails; control is 
only Q4 will be biased on andti.e music by a single-pair lead. 


AUDIO 


Switchable Bridge 
Amplifier 


By using the TDA2030 IC audio 
amplifier it is possible to realise a hi-fi 
quality amplifier which will deliver 35 
Ways With less than 0.1% THD. This is 
done by using a pair of ICs in bridge and 
providing for use as a stereo amp by 
means of switching. The circuit is shown 
with the switching in the bridge mode. As 
can be seen, the amplifier requires a 
minimum of external components and 
these are only required to set the gain. 
The amps are housed in T0220 package 
and must, of course, be mounted on a 
heatsink, preferably one with a thermal 
resistance of 3°C/W or better. 


Simple Intercom 


The heart of this simple intercom is the 
low power audio amp IC — the LM386. 
This usually has a gain of 20, but for this 
application the gain is increased to 200 
by adding Cl between pins 1 and 8. 
The loudspeakers used are miniature 
transistor radio types and double as 
microphones, depending upon the 
position of SW1. The input signals from 


the speakers are fed into the trans- 
former T1. 

The output of the transformer feeds into 
the LM386 input via the 10 k volume 
pot. This is required because of the 
differences in output of small speakers 
when used as microphones, often a 
variation of 4 to 1. 

One of the main reasons for using this 
particular IC is that its current con- 
sumption is only 3 mA and the battery 


+9V 


used to power it can therefore be expected 
to last for almost its normal shelf life. 
Since the amp won’t give up the ghost 
until the battery voltage falls below 4 V, 
this is several months. 

The output power of the circuit is limited 
to some 250 mW, although in this 
application that is more than enough. 
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SUPPLY TO AMPLIFIER 


+ 
POWER 
SUPPLY 


NOTE 

Q1 1s BD131(up te 45V supply) 
or BD1398(up to9OV supply) 

Q2 1s 2N3055 

D1 1s 1N914 

LED1 is aRED LED 


R2 
(SEE TABLE) 


+ 


10V to 22v) 


40vV to 70V 


SUPPLY VOLTAGE 


22V to40V 1.8k,1W 


AMPLIFIER POWER(RMS Watts) 


5W.8R or 4W + 4W,8R or 4W,4R 1 0.5R 
60w. 8R or 15W +15W,8R or 15W,4R | O.2R 


30W +30W.8R or 30W,4R |0.15R 


Protection for power amplifiers 


In many amplifiers, the only protection 
against overload is a single fuse. Ex- 
perience has shown that output 
transistors can blow faster than fuses. 

Normally, the current through R1 
biases both the transistors fully on. The 
P.D. across the LED is less than 2V, and 
it will not light up. In the event of a 
fault or overload, the current 
consumption of the amplifier will 
increase. The forward bias on the tran- 
sistors will decrease, and they will tend 
to turn off. This will cause the potential 


across R1 to decrease, which will increase 
the bias on the transistors, turning them 
on again. The overall effect is that 
current limiting takes place. Under these 
conditions, the LED will fight up, 
indicating a fault condition. If the fault 
or overload persists, the main fuse in the 
amplifier will probably blow. The actual 
protection circuitry needs no resetting. 

Under fault conditions, the 
dissipation in Q2 will be very high, and 
so it must be bolted onto the chassis 
or the heatsink. 


Simple LED bar/dot level meter 


This simple level or ‘power’ meter can be 
arranged to give a bar or dot display for 
your hi-fi system, according to D. Ellis 
of Glengowrie, SA. 

The LM386 op-amp plus D1 and 
associated components provide an ‘abso- 
lute value’ signal to charge C1. The 
voltage on C1 hangs on, enabling trans- 
ients to be seen. The voltage on C1 is 
applied to the input of an LM3915 log 
LED display driver. 

For LEDs 0 to 7, I used green LEDs, 
for no.8 I used a yellow one and for LED 
9 a red one — the last to indicate peak 
power. 

The gain control is provided to enable 
calibration on the equipment with 
which the unit is used. 

The unit draws some 200 mA, so a 
power supply is advisable, rather than 
running the unit from batteries. 


ALL LEDs TIL 220R 
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AUDIO 


NOTE: 
1C1,2 & 3 ARE 741 
ALL LEDS ARE 0.2” OR SQUARE 


Stereo balance meter 


BALANCE on a stereo amplifier is 
usually set by ear, but this of course can 
be very difficult to judge. If an amplifier 
has a balance meter at all, it is usually 
of the centre-zero moving coil type — 
bulky, old-fashioned looking and 
expensive. This circuit is designed to 
overcome all of these problems. 

The outputs from each channel are 
fed to the two inputs of IC1, this being 
connected as a differential amplifier. If 
the left and right channels are of equal 
levels, the output of IC1 will have its 
output about halfway between the 
supply rails. If the left channel gets 


above the level of the right channel, the 
output of IC1 will approach the 0 V rail. 
If the right channel is loudest, the out- 
put becomes positive. 

IC2 and IC3 are also differential 
amplifiers, but in this case they are 
driven by the output of IC1. LEDs form 
a display at the outputs of the two ICs. 
Pin 2 of ICs 2 and 3 each go to a preset 
across the supply. In practice the preset 
in conjunction with IC2 is set to hold pin 
2 slightly above 0 V and the preset con- 
nected to IC3 is set to hold pin 2 just 
below supply voltage. These settings, 
however, must be set by trial and error 


GREEN LED1 


Tk 


REO—“BALANCED” 
LED2 
= 


tk 


GREEN LED3 


LED2 LED3 


DISPLAY 


BALANCED 


so that-the circuit works accurately. 

The output of IC1 is connected to the 
non-inverting inputs of IC2 and IC3. If . 
the output of IC1 approaches the supply 
rail, the outputs of ICs 2 and 3 would be 
low, thus illuminating LED1. If the two 
channels were equal in amplitude, the 
outputs of ICs 2 and 3 would be high and 
low respectively, lighting up LED2. 

The circuit can easily be added on toa 
ready-constructed unit without using 
up large amounts of panel space, or used 
as an add-on unit for a hi-fi system. 
The unit draws about 20 mA, so battery 
operation is practical. ° 


TUNING 
i gRANGE ,: 


RESPONSE 


NOTCH 1 
FREQUENCY = 397A 


40Hz 125H2z 
FREQUENCY 
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Notch filter 


An audio notch filter has many and 
varied applications. This circuit will 
provide a very ‘deep’ (high attenuation) 
notch in the input-to-output response at 
a frequency set by the value of the 
ganged-pot sections. With the circuit 
values shown, it is tuneable over a range 
from about 40 Hz to 125 Hz. Varying the 
value of C will shift the range up or 
down the audio spectrum. If you use 
internally compensated op-amps then 
no extra frequency compensation will 
be required. Types such as the NE5534 
(N or AN) or TLO71 are suitable, or 
multi-op-amp packs such as the LM324 
or TLO74 may be employed. Note that C 
should be a good-quality film or poly- 
carbonate capacitor. 


swt 
45/33 rpm 


15k 


Turntable speed controller 


Philip Allison of Summer Hill NSW 
submitted this useful idea. 

This device was designed to vary the 
supply frequency to the motor of a 
synchronous turntable, enabling cor- 
rection of the 3-5% excess speed found 
with the unit. In addition, provision has 
been made for 45 rpm drive without the 
tedium of belt changing — a feature 
useful to owners of expensive single- 
speed turntables like the Linn Sondek. 
Other advantages of this circuit include 
a steady voltage output and low distor- 
tion compared to the mains. Note that 


“MYLAR OR STYROSEAL FREQUENCY 
220n* CAPACITORS PREFERRED ADJUST 


2k2 


one can also slow down those pop record- 
ings that appear to be recorded at 
slightly high speed, producing a more 
‘natural’ sound (maybe the apparent 
fast speed is deliberate? — Ed.) 

The circuit is based around the 
ETI-452 Guitar Practice Amp power 
output stage (this appeared in the 
January 1980 edition but the ETI-453 
General Purpose Amp Module, April ’80, 
uses the same circuit — Ed.) I have 
made some modifications and additions, 
as shown in the circuit diagram, con- 
verting it to a power Wien Bridge 
oscillator using a 12 V lilliput bezel 
lamp as the stabilising element. I used a 
2N3055 and MJ2955 combination for 
‘the output stage (though this is 


+ 28V,600mA 
O WELL FILTERED 


“nh 


FERGUSON OPM7A 
A&R 2628A 


1000u/63 V OR EQUIV. 


240 Vac 


TO TURNTABLE 
MOTOR 


LILLIPUT 
LAMP 


unnecessary — Ed.). ‘The output trans- 
former came from a discarded valve 
hi-fi amp, but others with a 30:1 ratio 
and at least a 12 W rating should be 
fine. A power transformer is not recom- 
mended here as I found they had poor 
efficiency. 

The 100 ohm trimpot is adjusted to 
give 240 Vac with the turntable con- 
nected. A strobe disc allows setting the 
correct speed (using the 2k trimpot). 
Component tolerances may necessitate 
small adjustments to be made to the 
Wien Bridge capacitors or resistors to 
give the desired frequency range. Extra 
resistors are switched in circuit to 
increase the frequency for 45 rpm 
operation. 


The simplest intercom 


This is just about the simplest intercom 
one could devise, according to David 
Timmins of Pullenvale in Queens- 
land. Its big advantage is that only a 
two-wire line is required. 

The ‘receiver’ and ‘transmitter’ may 
be salvaged from ‘surplus’ telephone 
handsets. The transmitter unit is a 
carbon microphone and the receiver 
unit is a rocking armature earpiece. 
Any of the small electronic or electro- 
mechanical buzzers available may be 
pressed into service. Dick Smith stocks 
one, catalogue No. L-7009, while Tandy 


‘RECEIVER’ 


‘TRANSMITTER’ 


TALK 


list several suitable types, such as 
catalogue Nos. 273-004 or 273-060. 
Pressing either ‘call’ button will sound 
both buzzers. 


TWO-WIRE LINE 


‘RECEIVER’ 


‘TRANSMITTER’ 


TALK 


Each ‘talk’ switch should be a spring 
return-type. If you can arrange to hang 
the handset off them, so much the 
better. 
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Simple Mixer Low Impedance Source Preamp 


INPUT MAX GAIN INPUT SOURCE Very low input noi 
ery low input noise 
IMPEDANCE input noise = 4 nV Hz 

1 +6 dB 10k line level Equivalent input noise voltage = 0.56 uV,,,. (20 kHz bandwidth) 

2 +20 dB 5 to 10k line level Input impedance = 1k0 (suitable for microphone) 

3 +46 dB 1k0 low impedance 3K9 100k 

microphone loa 
4 +6 dB 1M0 high impedance du? 
INPUT 1 input TANTALUM 
100n 
INPUT 
a, OUTPUT 


10k log 47k 


INPUT 2 (O 


10k log 


4u7 
TANTALUM 


INPUT 3 


10k log 


4n7 


INPUT 4 ; ip 


This simple mixer has been provided with four different types of input circuit. Any 
combination of these could however be used. Once again, the 741 limits the high 
frequency response and slew rate capabilities. To improve performance substi- 
tute the 741 for a faster device such as an NE5534N or TLO71, etc. 


10k tog 


4u7 

16V 

TANTALUM 
+ 


INPUT 


Rumble Filter 


39k 5k6 39k 47 


Switched gain; 3 dB steps 


The NESS34N is a very low-noise op-amp specifically intended for audio appli- 
cations. The device boasts one of the lowest noise figures of all op-amps 
combined with good slew rate and large signal bandwidth figures. 

The lowest-noise devices have the designation NE5534AN. Suitable supply 
decoupling is essential if best results are to be obtained. 


Slew Limiter 


c 
Vin O A3080 


4th ORDER HIGH PASS 
RESPONSE ayer 
SIGNAL 
Roll-off slope = 24dBjoctave 

Overall voltage gain = x 2.6 (8.3 dB) 
Op-amps are 741's or RC 4558 


2x 1N4148 


\ _ lage 
Slewrate = lage volts per = (0.5mA MAX) 


Fe Fo FREQUENCY 
2 c second +Vce O 
F. Cc R 1 150k 
25 Hz 100n : 62k INPUT 
50 Hz 100n 30k 
100 Hz 100n 15k oe 
- 200 Hz 100n 7k5 OUTPUT - Vee 


(5% tolerance) 
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RFI SUPPRESSOR 
ALL CAP. 600 V ie 


200n 
240 Vac 


Output splitter to feed stereo input 


Having built up the ETI-467 
Four Input Mixer/Preamp, Alec 
Phillips of Myrtleford Vic. dis- 
covered two interesting things. 

I constructed a chipboard 
cabinet with a metal face panel 
and found it necessary to earth 
the front panel and also shield 
and earth the whole of the interior 
of the cabinet with tin foil. This 
was to stop hum from being 
picked up by the tone circuit. I 
also fitted the RFI filter as shown 
to remove additional mains hash. 
Wanting to use my mixer with 


astereo amplifier Iexperimented 
with various splitting arrange- 
ments for the mixer O/P with 
varied but only moderate success. 
Then on close scrutiny of the 
circuit, it was discovered that 
1C2d wasn’t being used. So with 
the addition of four resistors, one 
capacitor and paralleling off Y I 
had the perfect splitter to feed my 
left and right AUX I/P and not 
affect any other stereo I/P signals. 
‘The end results were very 
noise-free and pleasing. 


470n 470k 
lin ; 
TREBLE!" 4n 


Bass And Treble Tone Control 


3«9 LIFT CUT 3k9 


O 
OUTPUT 


The op-amp can be any type suitable for audio work, e.g: TLO71, NESS34N, ete. 


TOOTH-PASTE 
CAP 


CENTRE 
PLUG 


Cassette winder 


This is a device for taking up the slack 
in cassettes. Take the centre “‘plug” 
from a Memorex cassette and glue it to 
the cap of a toothpaste tube. 

It provides better grip than a pencil, 
and doesn't cost 75c. 


The ETI-480 amp module — barefoot and bridged. 


For many years now, constructors have 
built the ever-reliable ETI-480 power 
amp and many people in the industry 
have used this design in many different of Parkholme, S.A. 


+45 Vde 
single-ended 


65 W-80hm 


*NOTES: Not recommended, unless for home hi-fi. 
At output powers above 100 W RMS extreme heatsinking and/or forced air cooling is recommended. 
Not ail configurations are necessarily safe for continuous output power operation. 
When MJ802/MJ4502 or MJ15003/MJ15004 are used supply fuses F1, F2 must be changed to 5 amps. 


| ETI-480 TABLE OF OUTPUT POWER FOR VARIOUS CONFIGURATIONS 
MJ15003/MJ15004 


35 W -8ohm 
65W-4o0hm 
100 W -2 ohm 
100 W-8 ohm 
190 W-4ohm 
300 W - 2 ohm* 
150 W- 8 ohm 
190 W-40hm 


195 W- 16 ohm 
355 W - 8 ohm* 


| Supply Voltage 3055/2955 MJ802/4502 
+30 Vde 35 W-8 ohm 35 W-8ohm 
single-ended 65 W-4ohm 65 W-4o0hm 


100 W- 8 ohm 
150 W- 4 o0hm* 


+30 Vdc 150 W - 8 ohm* 150 W- 8 ohm 
bridge 75 W-160hm 75W-4o0hm 
+45 Vde 100 W - 32 ohm 190 W - 16 ohm 


ways. Some other variations that have 
been tried from time to time are listed in 
the table here, compiled by G.T. Dicker 


load impedances. 


their place. 


makes little difference. 


done with the ETI 466! 


One of the most useful ways to utilise 
the ETI-480 is by bridging the output 
stage for increased power into higher 


This may be done with the 2N3055/ 
2N2955 output stage combination or: 
by utilising the MJ802/MJ4502 or 
MJ15004/MJ15003 type transistors in 


To bridge two modules, one must first 
get the modules working to specifica- 
tion, then add a 10k, “W resistor from 
the junction of R8 and R9 on module 2 to 
the output stage, junction of R22 and 
R21 on module 1. Audio input is then 
provided to module 1 and output is 
taken from module 1 and 2 output 
stages. The input to module 2 may 
optionally be shorted but in practice 


If you feel some of the options tabled 
look attractive wait and see what will be 
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COMPUTERS 


6k8 
25-PIN D 
CONNECTOR 1N4148 
a" 
ae 
SHIELDED 
CABLE 


RS-232 beeper 


This circuit was devised to provide 
audio indication of data signals on an 
RS-232 interface, and was sent in by 
Ian Hogan of St. Peters in South 
Australia. 

The device was built to provide audio 
feedback when using a digitiser table 
connected to a VDU. The time required 
to digitise a drawing is considerably 
increased if the operator has to 
continually refer to the VDU to ensure 
that a cursor key has registered 
correctly. Using this device, connected 
to the printer interface of the terminal, 
the operator can hear.if the key has 
registered. Also, because the duration of 


the sound is related to the length of the 
data string received, it is even possible 
to hear when a new prompt or error 
message is sent to the terminal. 

The circuit operation is as follows: the 
6k8 and 2k2 resistors, 1N4148 diode 
and BC547 transistor act as the RS-232 
interface for the circuit. The 555 timer, 
390k resistor, 39n and 10n capacitors 
form a monostable multivibrator. 

When no data signal is present, pin 3 
of the D connector is between —5 and 
~25 volts with respect to pin 7 (signal 
ground), so pin 2 of the 555 is held high 
by the non-conduction of the BC547; 
hence the 555 is reset. When a positive- 


going pulse occurs in a data stream, the 
BC547 conducts, sending pin 2 of the 
555 low, thus triggering a pulse in the 
555 output, turning on the A1254 audio 
indicator. The duration of the pulse is 
given by 1.1xRC, where R and C are 
respectively 390k and 39n in this 
circuit. 

The 10k potentiometer provides 
volume control of the audio indicator. 
The LED is simply for power-on 
indication. The external power socket 
allows a 9 Vac plug pack transformer to 
be used. The circuit was constructed on 
a small piece of Versa Strip board, and 
enclosed in a small zippy box. 


2N5245 


Video buffer for the ZX80 
When J.L. Elkhorne of Chigwell, 
Tasmania, became the proud possessor 
of a brand new ZX80, he didn’t want to 
disturb the family’s TV viewing by 
commandeering the TV set as the 
ZX80’s VDU. Having a 230 mm (9”) 
monochrome monitor on hand, the 
circuit here was developed to press it 
into service. 
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+ POWER LEAD 
OF PLUGPACK 


~ POWER LEAD 
OF PLUGPACK 


Nothing critical exists in the circuit; 
all values were determined empirically. 
Transistor type substitutions could 
probably be made without problems. 
The bias for the BC108 is provided by 
the dc coupling to the source of the 
2N5245. In the prototype, the drop 
across the 4k7 resistor was about two 
volts. 


.. The circuit was built on a tiny piece of 
Veroboard and put in a small plastic box 
on hand. The plugpack used with the 
ZX80 supplied the power. In keeping 
with a personal policy of minimal 
changes to commercial hardware, the 
only internal change to the ZX80 itself 
was tacking the 560 pF capacitor on the 
video lead into the on-board modulator. 
The free end was proteced with sleeving 
and protrudes out the back slot by the 
card edge connector. 

The centre conductor of a length of 
miniature coax clips onto the capacitor. 
The flex of the plugpack was cut and the 
buffer board used to reconnect it, thus 
deriving power for nothing. A BNC 
connector mounted on the plastic box 
completed this small project. 


Fully Debounced 
Keyboard 


This circuit produces a debounced out- 
put whenever a key is pressed. Each 
matrix point is scanned in turn and the 
output of the 4052 data distributor goes 
high when a pressed key is detected. This 
stops the scanning oscillator (555) for 
about 10 mS and a‘key pressed’ output is 
produced, thus enabling-the BCD output 
to be stored in a latch or otherwise made 
use of. The use of CMOS ICs enables cur- 
rent consumption to be minimised, mak- 
ing the circuit suitable for operation in a 
car. The circuit is easily modified for a 
larger number of keys by using an eight- 
way data distributor (with relevent 
counter made from three JK flipflops 
rather than the two as used here). 


NaS 2 


10n 
Yec 
o | | 1 

16 

[10 | 

i ie 
14 me Bay 
i 3] [5 1 44100n o "ee 
15) 13 4 

Boal pf 

s2 

8 rT 10k 


Yec 
KEY PRESSED 
OUTPUT 


100k 


1000 


13 : 
BCD OUTPUT FROM A,B,C,D 


NOTE: 


O14 10k 1C1 1S 48558 
1€2.6 ARE 40278 
3 1C3 1S 555 
1G4 1S 40718 
1€5 1$.40528 


PROM Expansion 
Card 


This circuit provides'a very expan- 
dable expansion card for 16 bit ad- 
dress processors and single supply 
EPROMs. In all expansion cards | 


have seen they take either four 2K ~ 


PROMs or two 4K PROMs leaving 
two empty sockets. Now, by very 
simple means, an expansion card can 
be made to give 8K or 16K of memory 
as shown in the diagram. 

If an 8K set-up is first considered 
with the header wired as shown in 
Fig. 1a, then pin 21 (Vpp/A11) of 
1C4-1C7 is held high, A11 and A12 are 
used for chip select through the 
2-to-4 line decoder (half a 74LS139) 
and IC1 and IC2 are hard-wired to 
decode address lines A13, 14 and 15 
to select a particular 8K block of 
memory (see table). 

Now, when your operator pro- 
gram outgrows this, a new card is not 
necessary, just a rewire of the header 
(Fig. 1b) and the larger EPROMs. In 

~~doing this, All is taken to IC4-IC7, 
Al2 and A13 are used for chip select 
through IC3 and now with pins 1 and 
2 joined together on IC2, hard wiring 
with IC1 gives a unique 16K block by 
decoding address lines A14 and A15. 


HEADER 


1C1 IS 74LS04 

(C2 IS 74LS10 

§C3 IS 74L$139 

1C4-7 ARE 2716 or 2732 


ewWn = 
ase oo 
=>Nowa 
Bon a 
\\ 
= BGS 


(b) 


It must be noted, however, that this 
can only be used for 2716 and 2732 
EPROMs as. TEXAS 25XX EPROMs 
have different pin-outs. 

By providing 28-pin sockets and 


Ast 


iw 


1c1 
additional! wiring, the circuit could be 
reconfigured to take 2764 PROMs — 
how’s that for versatility, as little as 
2K to a mammoth 32K of ROM 
catered for by one card! 
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COMPUTERS 


RAM To ROM 
Converter 


How many times have you ex- 
perimented with machine-code on 
an MZ-80 computer or similar system 
where the monitor is loaded off tape 
into RAM, and crashed it by acciden- 
tally re-writing the monitor? Faced 
with the same problem on a 
Z80-based system | am planning to 
build, | devised a method of turning 
RAM into ROM under software con- 
trol. The idea is really very simple — 
after the monitor or desired language 
has been loaded from tape into the 
computer, an OUT instruction is used 
to program the inputs of a bank of OR 
gates. Whether the OR gates are in- 
side a chip or made from two diodes 
and a resistor, by considering one in- 
put as an enable, we see that if the 
enable goes high (logic 1) the output 
must also go high, irrespective of the 
data on the other input. This can be 
used to disable the WRITE line going 
to a RAM board. When the enable in- 
put is low (logic 0) the OR gate acts as 
a buffer and lets the data on the other 
input through, so the WRITE line is 
unaffected. By disabling the WRITE 
pin on a RAM chip, the RAM is turn- 
ed into a Read Only Memory — ob- 
viously this will not stop your RAM 


from losing its contents as soon as the 
power is turned off, but can prevent 
oss of data due to the odd bug in a 
user's program. 

Although the basic idea was just 
to protect the language loaded off 
tape, special areas of memory can be 
protected by using address decoding 
or simply interrupting the WRITE line 
going to individual RAM chips. Using 
one of these methods, OUT 
statements could be used before 
running a program to disable most of 
the RAM, leaving only workspace 
and/or the screen (video) RAM to be 
corrupted by the user’s program. 


ADDRESS DECODING 
FOR PORT 


Wa 
PORT 
DO] D1D2D3 D4 D5 D6 D7 
a i 


WR TO RAM CHIP(S) 


BUFFER 


Software selectable 
reverse video for the 
Superboard or UK101 


Imagine being able to switch from white 
characters on a black screen to black 
characters on a white screen under 
program control, just when those alien 
invaders are about to demolish your last 
laser turret. Neil Westgarth of 
Modbury Heights SA could and came 
up with this modification. 

All you need is a spare half hour, a 1k 
resistor, a 74LS00 and a means to 
POKE a ‘1’ or ‘0’ to switch the video. In 
my case I use one bit of a PIA port, 


however if you have a bare board with. 


no other modifications you can use pin 5 
of U14 (ACIA) which is set high by 
POKE 61440,81 and low by POKE 
61440,17. These POKEs have no effect 
on other operations. 

As the video information to be dis- 
played is stored in binary form, i.e: ‘1’ 
= white dot and ‘0’ = black dot, it isa 
simple matter to switch an inverter in 
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SELECT FROM 
PIA etc. 

‘1’ = REVERSE 
‘2’ = NORMAL 


the appropriate port of the video cir- 
cuitry and thereby reverse the video 
information. 

All the modifications that I have seen 
to date use a DPST switch to do this and 
although it is effective it is a little 
awkward in use. I found it desirable 
to have it software switchable. The 
relevant circuit information can be 
found on OSI supplied circuits sheet 10 
of 13. 

As shown U42 is a 74LS165 shift 
register whose Q output is used to shift 


TO PIN 2 
U70 


the video information to pin 2 of U70. 
The modification involves cutting this 
connection and then selecting either pin 
9 (Q op) or pin 7 (Q op, previously 
unused) through to pin 2 of U70 as 
before. The same modification is done to 
the UK101 except that U42 and U70 
become IC 42 and IC70 respectively. 

The 74LS00 and resistor can be 
mounted on the prototyping area of the 
superboard. Remember to take’ care 
when cutting or soldering to the pc 
board traces. 


Modifications to the 


S-100 VDU- -—enwwooicanion 


A modification to the ETI-640 project 
has been sent in by B.N. Coomer of 
Carlingford NSW. 

The modification changes the ‘flash- 
ing’ mode so that it flashes between 
normal and inverse, instead of between 
normal and blank. This requires a spare 
exclusive-OR, which is conveniently 


located in IC17 (pins 1, 2 & 3). The FROM ETI'S CIRCUIT DIAGRAM 
circuit diagram shows the changes. Ic185 
On the component side of the board, On the other side: If you want to lengthen the inverse 
between ICs 17 and 18: e IC17: connect pin 3 to pin 10 duration, substitute R16 (10k) for any 
¢ cut track from IC18, pin 6 © connect IC17 pin 1 to IC18 pin 9 value between 20k and 30k. (R16 is 
® cut track from IC18, pin 8 e connect IC17 pin 2 to IC18 pin 6 located under the flash rate trimpot.) 


Low Cost ASCII 
Encoder 


This encoder is based on the 74C922 
16key keypad encoder. This is a self- 
scanning encoder with debounce and 
latched outputs. In this case it has been 
expanded to four groups of 16, common- 
ing the activetow X outputs and OR wir- 
ing the Y lines through the diodes. The 
NAND gates detect which group-of 16 is 
being keyed; this is encoded through the 
OR gates, and latched into the flip-flops. 
Both the flip-flops and the 74C922 have 
_tristate outputs for bus operation. A 
data available output goes high when a 
key is pressed. A strobe is available, if 
required, using the remaining gates. 
The circuit is shown with a six bit 
condensed code, ie with some upper and 
some lower case characters found on 64 
character generators. A full upper case 
operation can be obtained by reversing 
outputs F and G. With a 64-key 
keyboard, it is possible to obtain all 128 
Asc instructions with only one shift 
ey 


(C6 1S 74C173 OR 40768 *SEE TEXT 


COMPUTERS 


Computer TV 
Sound Modulator 


When a computer that generates a 
square wave type audio signal is used 
with a domestic TV receiver, this 
simple circuit can be used to transfer 
the sound onto the TV. All 625 line 
transmissions in the UK use a 
frequency-modulated sound carrier 
spaced at 6 MHz from the vision 
carrier. In the receiver the two 
carriers are mixed to give a 6 MHz 
sound ‘sub-carrier’ superimposed on 
the vision signal. This is known as the 
inter-carrier system. It is possible to 
insert an external sound sub-carrier 
onto the video signal and this will be 
correctly detected by the receiver. 
The circuit shown is a very 
simple frequency modulator which 
will switch between two frequencies 
depending on the level at the TTL 
input. The output is mixed into the 
video input to the computer's UHF 


modulator via the resistor-capacitor 
network. Quite a high level of sound 
carrier (approximately 500 mV 
pk-pk) has been found necessary to 


- overcome video buzz on the audio 


output, but on the other hand too 
high a sound carrier produces 


interference on the picture. Some 


AUDIO INPUT (TTL) - 
9 


._ SET VARIABLE OSCILLATOR 
FREQUENCY TO 6.06Miz OR 6.06MHz 


experimentation with the resistor 
value is therefore required to get the 
best compromise. 

When the circuit is connected u 
the frequency of the variable 
oscillator should be adjusted to give 
the loudest undistorted output from: 
the TV loudspeaker. 


SERIAL v4 
INPUT 


r 
| 
] 
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VDU bleeper 


When using the ETI 630/631/632 VDU, 
one problem I’ve come across is it’s 
totally silent operation! Being used to 
a teletype (which is far from silent), | 
find that when entering lists of numbers, 
for instance, it is necessary for me to 
keep looking at the screen for the pro- 
cessor’s ‘prompts’. To alleviate this 
problem, the following circuit modifi- 
cation will produce audible ‘bleeps’ 
whenever characters are received from 
the processor. 
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EXISTING CIRCUITRY 


The operation of the circuit is fairly 
straightforward, the reset pin of the 555 
being used to gate its oscillation. RV1 
sets the frequency (which is largely a 
matter of personal preferrence) and the 
switch allows the bleeper to be switched 
off when dumping onto tape. 


Resolving address contention 


in a microprocessor system 


‘Picture this scene. I have just added 
another whatever to my processor 
system — a new RAM, ROM or other 
address space consuming device. I turn 
it back on and the little blighter won’t 
reset. I turn it off, remove my new what- 
ever and it goes like a bought one. 

One possible reason? — address 
contentions! 

‘These can be a real pain to find — 
especially when the system can’t even 
struggle out of reset. An answer is to 
cycle the address bus (note one s!) and 
see if more than one chip select goes 
down at a given location — hard yakka 
using conventional approaches such as 
counters or DIP switches. Since pro- 
cessor chips are now so cheap there is an 
alternative. The steps are: 

1. Obtain yourself a processor chip of 
your choice and resign yourself to 
stuffing (yes, I said stuffing) it. 

2. Find out the processor’s no-operation 
code. In the case of the 6800 it is hex 01, 
and 12 for the 6809. (No, I don’t know 
what it is for the Z80 — why would I 
want to when my system is 6809-based?) 


3. Put on your blue and white butcher’s — 


apron and bend all the data bus pins up! 
(Quch.) 
4.Now attach the data pins which 


COINCIDENCE DETECTOR 


POWER FROM HOST CIRCUIT 


TO CHIP SEL1 
TO CHIP SEL2 


should be high for a NO-OP to the V,, 
rail and those that should be low to the 
ground rail. Wire-wrap wire works well 
for this. 

Now when your system has an address 
contention or other problem, this device 
can be used to help locate it. The use is 
very simple. Just power up the system 


with the ‘modified’ processor installed. 
When the device resets it will read all 
NO-OP instructions and hence cycle the 
address bus through the whole address 
range. A logic probe or coincidence 
detector, like that in the accompanying 
circuit, can be used to detect the fault 
condition. 


MODIFIED STEP KEY 
OR PUSHBUTTON 


Rapid step through of 660 memory 


5-PIN DIN CONNECTOR 


Colour computer 

e e 

joystick . 
L.W. Brown of Burwood Vic. 
built a pair of joysticks for his 
TRS80C. ; 

I used a Dick Smith 100k pot 
mounted inside a small plastic 
box. A small pushbutton of the 
normally open type was used for 
the ‘kill’ control. Four core 
shielded cable and a wide angle 
tive pin DIN connector were used 


Operating the 660 by repeated 
pressing of the step. key, or 
changing the contents of the 
address window, is a tedious way 
of stepping through memory. 

So. Michael Samerski of 
Loftus NSW devised a circuit 
which uses a 555 in the astable 
mode to pulse pin 21 of the CPU 


at a pre-determined frequency, 
when a modified step key is 
pressed. This causes the ’660 to 
rapidly step through memory. 

One of the step keys can be dis- 
connected for normal use and 
made to operate as a ‘step repeat’ 
key. Or a separate pushbutton 
may be installed. 


A piece of Vero board was used 
for the circuit arid glued on to the 
main board between IC5 and IC24. 

A word of warning — never 
hold down both ‘step’ and ‘step 
repeat’ keys simultaneously as a 
supply short results. 


for connection to the computer. 

The one difficulty with the pro- 
ject is that the cover of the DIN 
connector fouls on the TRS80C 
case. The solution to this problem 
is tosolder the two metal shells of 
the connector together and then 
glue or solder the plastic cover. 
only partially on to this. 
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COMPUTERS 


Double density 
computer cassette 
storage 


This very smart idea came from 
Murray Van Syn of Ardross in W.A. 
By using a portable stereo cassette 
recorder for computer program storage, 
the program density can be convenient- 
ly doubled by employing all four tracks 
independently. A cheap DPDT switch, 
connected as shown, is used to select the 
appropriate track. Shielded wire is 
recommended for the interconnections. 


Note: This idea will only work with decks that have a split 
erase head. Otherwise, when recording on one track, any 
recording on the other track will be erased. 


CASSETTE 
INPUT 


COMM 


COMPUTER 


MIC SOCKETS 


CASSETTE RECORDER 
(STEREO) 


EXT. SPEAKER 
SOCKETS 


CASSETTE 
OUTPUT 


Hardware Scroll 
For ETI640 


0 TQ OPERATE 
1TO RESET 


A cunning circuit from E. R. Rumbo 
of Weetangera adds a hardware scroll 
facility to the ETI 640 VDU. 

Scroll occurs when the cursor (the 
point on the screen at which the com- 
puter is writing) reaches the end of a 
line. All the lines on the screen then 
have to move up to make room for a 
new blank line at the bottom. Usually, 


22, 


TO 74LS157 


TO 2102 
RAMS 


JL SCROLL = 


this is done by the processor laborious- 
ly moving all the characters on the 
screen up one line. This is rather slow 
and an Alternative is the circuit 
shown. 


The 74LS83, a 4-bit adder, is used 
to offset the address of the memories 
whenever the rest of the circuit calls 
for a particular character. That charac- 
ter will then ‘appear’ a number of lines 
further up .the screen. The position of 
the characters is controlled by the 
74LS93 4-bit counter, which will 
scroll the-entire screen contents up one 
line .every time an input pulse is 
received: from the processor. 

This configuration will not produce 
a blank line at the bottom of the 
screen, however. This will still have 
to be done by software as, with this 
circuit, the top line of the. display 
appears at the bottom when the screen 
is scrolled. 


Cheap PET Cassette 


In view of the price of the Com- 
modore cassette unit, the following 
adaptation may be of interest. | have 
been using this arrangement for some 
time and have experienced very few 
problems. In order to signal the PET 
when the PLAY key has been pressed, 
a switch mus be incorporated into the 
cassette key assembly —a small 
microswitch is ideal. This is an im- 
provement on the Commodore unit, 


PET CASSETTE 
EDGE CONNECTOR 
{TOP VIEW) 


SWITCH SENSE 


SWITCHED 9V 
FROM PET 


INTERFACE PCB 
Ld 


in which any key activates the switch, 
leading to confusion and ambiguity. - 
The ‘signal present’ LED is very useful 
in locating the start and end of the. 
data tape. The cassette recorder is 
supplied with power from the PET, 
batteries only being required for fast 
forward and rewind functions — a 
switch should be fitted to facilitate 
this. When the PLAY key is depressed, 
the PET has control of the tape 
motor. It may be found necessary to 
disable any tone control circuitry or 
AGC which may be fitted in the 
cassette recorder. Any suitable TTL 


‘Schmitt gate may be used as IC1. 


CASSETTE RECORDER 


BATTERY CONNECTIONS 


Any ideas? 


Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item ~— depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 


TO SOCKET HOLE 18 
(C14 


TO SOCKET HOLE 9 
Ic 


Second keypad for ETI-660 


LA. Curtis of Vale Park SA 
added a second keyboard to his 
ETI-660 computer so that he could 
enjoy two-player games. 

This keyboard simply takes 


the place of RAM ICs 14 and 15, 


so take out ICs 14 and 15 (if they 
are in place) and store them in 
some conductive foam. Use thin 
solid core wire to plug in the key- 
board to the socket IC14, 


O SOCKET HOLE 14 
3 1c14 


, 
TO SOCKET HOLE 13 
7 1C14 


TO SOCKET HOLE 12 
F 1c14 


TO SOCKET HOLE 8 
IC14 


To read the value of the 
keyboard in a program use this 
program segment:* 

0600 AF00 I=0F00 
0604 F165 V0:V1=MI 
0604 rest of program 

VO and V1 now contain the 
value of the keyboard (lowest 
three bits). If no key is pressed 


_ then 0 will be returned. 
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CONTROL 


+5V 


LOGIC 10R0 SERIAL 
OUTPUT 
(eg TO RTTY 
MODULATOR) 

BC548 
TRANSMITTER RECEIVER 
: sean 
Remote Control with UARTs > (oq FROM ATTY 


Using two UARTs, one can make a 


TO DATA SWITCHES 
OR ENCODER 


TOD OF 


-simple remote control system as Ralph — 


Youie of Oakleigh in Victoria shows 
here. One UART is used as the trans- 
mitter and sends a binary word of, say, 
five bits. This word may be transmitted 
by radio, ultrasonics, infra-red etc. The 
receiver then converts the serial data 
into parallel data which can be decoded 
by logic devices, such as a 4-16 line 
decoder (74154). Each output of this de- 
coder can be connected to the clock input 
of a ‘D’ type flip-flop, and the fifth bit 
can be connected to the ‘D’ input. Thus, a 
five-bit word programmed on the trans- 
mitter can control 16 flip-flops and 
hence 16 devices in two states. With a 
little more logic, one could control 16 
devices in 16 states, 128 devices in two 
states, 64 devices in four states etc., 
using eight-bit words. 

The circuit shown is just one possi- 
bility as many factors could be changed, 
such as clock rate, modulation system, 
word size, parity and transmission 
method to name a few. In the circuit, 
D1-D3 form an OR-gate which prevents 
the 74154 from operating if an error is 
found in the word received. Ralph used 
an RTTY system for the mod-demod and 
slide switches to program the code word 
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on the transmitter. However, a refined 

system could use a keypad with encoder. 
Possibilities include remote control of 

television, hi-fi, solenoid tape decks, 

lights, garage doors etc . . . limited only 

by imagination. 

UART pin connections:. 


1: Vss 2: Vgg 3: Vdd 4: RDE 5: RD7 
6: RD6 7: RDS 8 RD4 9g: RD3 10:AD2 
11:AD1 12:RDO 13:RPE 14:RFE 15:ROR 
16:SWE 17:RCP 18:RDAR 19:RDA 20:RSI 
21:MR 22: TBM! 23:TDS  24:TEOC 25:TSO 
26:TDO 27:TD1 28:TD2 29:TD3 30:TD4 
31:TO5 32:TD6 33:TD7 34:CS 35: NPB 
36:NSB 37:NDB2 38:NBD1 39:POE 40:TCP 


RDE Receive Data Enable (tri-states data line) 
SWE Status Word Enable 

RCP, TCP clock input 

RPE, RFE, ROR parity, frame, and receive overrun 
errors. 

MR master reset 

NSB 1 or 2 stop bits 

POE odd or even parity 

RSI, TSO serial input, output 

TDS send transmit data 

NPB parity inhibit 

NDB no of data bit 5,6,7 or 8 

RDA, RDAR Received data, Received data reset 


FLIP FLOP 


INVERTERS ARE 4049, 4449 etc. 


AN OUTPUT 
OF 74154 


TO PINS 
UART 


Cunning light controller 


This circuit can be used to switch a light 
on or off as a person walks in or out ofa 
room. If two sensors are arranged either 
side of a doorway (infrared trip switches, 
like the ETI-570 from Jan. °82, for 
example) they can drive the two inputs 
to this circuit, IN1 and IN2. You could 
also use pressure mats, like those used 
with burglar alarms. 

When IN1 is activated as you start to 
walk through the doorway (low-going 
pulse), IN2 is disenabled. The IN1 pulse 
is stretched such that the output of IC3a 
is still high when IN2 receives a pulse as 
you pass through the doorway. The two 
pulses are fed into an up/down counter, 
IC2, IN1 driving the UP inputs, IN2 the 
DOWN input. The counter will count up 


if IN1 is activated first, down if IN2 is 
activated first. — 

When IC2’s outputs are all low, IC4 
decodes this and switches off the light 
via the optocoupled triac. A switch is 
added on the final output gate, IC4d, so 
that you can manually control the light. 
Alternatively, pin 13 of IC4 could be 
driven from some other logic-level 
source for additional control of the light 
(from a sound, source, etc). 

To set the time allowable to pass the 
two sensors, 0.8 x Rl x Cl gives the 
period. Note that R1 = R2, C1 = C2. 

There should be not more than 
15 people in the room as the counter 
resets after this count and the lights 
will go off unexpectedly. 


By decoding the outputs of the counter 
and displaying the result, you could 
externally monitor how many people 
are in the room. Next step is to put these 
switches all over the house, connecting 
the counter outputs to your computer, 
and have your computer keep track of 
you! 

The same circuit could be used to 


control an electrically-operated ‘pet 


door’. You could put the sensors at a 
suitable height or in a suitable place 
and regulate what animals are allowed 
in or out, e.g: let in the cat, keep out 
the dog, let in the wombat but keep the 
baby out. (Now that will require some 
ingenuity! — Ed.) 


Electronic thermostat 


Yet another idea for a 555. This circuit, 
from Benjamin Simons of Beecroft, 
NSW, uses a 555 timer IC to switch a 
relay when the temperature on a ther- 
mistor reaches a preset upper level and 
turn it off when the temperature 
reaches a preset lower level. The on and 
off states are determined by the values 
of R1. R2 and R3 and on the resistance 
of the thermistor. You'll have to 
experiment to find them. 

Mr Simons suggests the circuit may 
be used to control a ventilator, fan or 
chemical bath. 


TO CONTROLLED 


~ CIRCUIT 
a 
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Auto-reverse for split- phase motors 


The idea with this circuit, from Kris 
McLean of Granville Tech. College 
NSW, is to provide automatic reversing 
under load for an ordinary split-phase 
motor of the type used on drill presses 
and some garage door openers. 

Resistor ‘R’ is chosen such that the 
relay is not energised so long that the 
start winding overheats, but is such a 

] A 
ON/OFF 
SWITCH 


OR Equiv. 


value that the relay contacts do not drop 
out. before the starting switch has 
opened, causing the motor to spontan- 
eously reverse. A period of around halfa 
second for R between 10k and 1M seems 
best. 

At switch-on the relay pulls in 
momentarily, the normally open con- 
tacts close briefly and give the motor a 


RUN WINDING 


° 


CENTRIFUGAL 
START SWITCH 


start in the right direction. Shortly be- 
fore reaching full rpm, the motor’s in- 
ternal starting switch opens and the 
relay drops out. 

Now, when the motor loads up, the 
loss of rpm causes the centrifugal switch 
to close and thus reverses the motor. 

The circuit’s one disadvantage is that 
synchronous single-phase motors main- 
tain their rpm under quite drastic loads 
and as such a reverse can only be in- 
itiated just prior to a stall condition. To 
get a more sensitive response involves 
altering the springs on the centrifugal 
starting switch. 

Note that the relay contacts should be 
rated at 15 or 20 A. 


Electronic Ballcock 


After fitting a filter system to his pool, 
Clifford Heath of Camberwell found 
that the pump had to be re-primed 
every time the water level dropped due 
to evaporation. 

This circuit detects low water level in 
a swimming pool and switches the water 
supply on for about 20 seconds witen it 
occurs. 

The inverting input of IC2 is held 
low by a short across the probe (which 
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can simply be a couple of bolts through 
the side of a fibreglass pool). When the 
water level is low the probe will go open 
circuit and the output of IC2 will go 
low. C2 will begin to charge and after 
about 2 minutes, the output of IC3 
will change state. This 2 minute delay 
is to prevent waves from setting the 
device off prematurely. 

Once triggered, IC3 (which is 
connected as a Schmidt trigger) will give 
a high output voltage for at least 20 
seconds — this is the length of time 


VALVE o 
ENERGISING© 
cone o 


1 
T3801 


needed for IC2 to change the inverting 
input voltage of IC3 past it hysteresis 
point. 

While the output of IC3 is high, QI 
will turn on and energise the water 
supply valve coil. Care should be taken 
with the valve mains supply — it’s a 
good idea to put the end of the water 
supply hose into the pool. This will 
remove the possibility of mains-voltage 
water falling into the pool due to a 
short inside the valve. 


Temperature to 
. frequency converter 


NOTE 

01 is INGI4 
Qiis ZTX300 
Q2is ZTX500 


K11s 4007 


This circuit uses the fact that when fed 
from a constant current source, the 
forward voltage of a silicon diode varies 
with temperature, in a reasonable linear 
way. 

Diode D1, and resistor R2 form a 
potential divider, fed from the constant 
current source. As the temperature rises 


the forward voltage of D1 falls tending 
to turn Q1 off. The output voltage from 
Q1 will thus rise, and this is used as the 
control voltage for the CMOS VCO. 
With the values shown, the device gave 
an increase of just under 3 HzC—1 
(between OC and’ 60 C) giving a 
frequency of 470 Hz atO C. 


sno “EXTERNAL _ THERMOCOUPLE 
NcHROME ( 25mm TO CIRCUIT BOAR! { ! 
4 | 
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“ LEDS BLINK WHEN 
TEMPERATURE IS REACHED 


TRIAC TYPE SC151D 


te oh ee 


NOTE: ALL RESISTORS % WATT 


NOTE THAT ANY OP-AMP THAT 
WILL SENSE NEAR GROUND 
MAY BE USED. 


Temperature control your Miniscope! 


My Miniscope soldering iron had been a 
good friend for a number of years when I 
came to the conclusion that a temper- 
ature-controlled soldering iron was 
becoming more and more a necessity 
and not a luxury. 

This necessity, plus my reluctance to 
part with the above-mentioned iron, led 
to the following circuit, which trans- 
formed it into a five-second, heat- 
variable, temperature-controlled 
soldering iron. 

A simple, jury-rigged thermocouple 
provides a sensor. The LM324 op-amp 


senses the thermocouple voltage at pin 2 
(with the wires used this voltage is 
about 11 mV at the solder melting 
point) and compares it to the reference 
level at pin 3. RV1 allows this voltage to 
vary between about three and 20 
millivolts. 

When the thermocouple voltage 
reaches the trip level, set at the 
comparator, the output goes low, de- 
energising the reed relay and thus turn- 
ing the triac off. At this point the iron 
tip cools, the thermocouple voltage 
decreases and the comparator output 


goes high again, thus repeating the 
cycle. 

The thermocouple was constructed by 
twisting together two short lengths of 
copper and nichrome wire (the nichrome 
wire was salvaged from a wirewound 
resistor). . 

A 1mm hole is drilled into the Mini- 
scope tip, just before the thread begins, 
and the twisted pair is inserted into this 
hole. A firm squeeze with a pair of pliers 
will complete the job. 

The circuit is not at all critical, save 
for the fact that shielded cable must be 
used to connect the thermocouple to the 
circuit board (the thinnest microphone 
cable will suffice). With a suitable 
change in divider resistors, the supply 
voltage may be anything from 4 to 15 V. 
The voltage regulator is used to stop the 
voltage from fluctuating as the iron is 
switched on and off (this happens in my 
case because I have used a transformer 
with two windings, one for the iron and 
one for the controller). 

An improvement in temperature 
regulation would be obtained by using 
an optocoupler instead of the reed relay, 
as the former is a much faster device. 
Further, the thermocouple may be 
made up from different types of wire as 
long as a suitable output is obtained at 
the solder melting point. 
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Electronic thermostat 


This circuit, designed by Steve Gagen 
of North Balwyn Victoria, has been 
used for several months to control the 
temperature in an incubation room. 
According to Steve it has performed 
well, achieving drift-free temperature 
regulation with an accuracy of +0.5°C. 
The low voltage supply to the ICs is 
taken directly from the mains, via cap- 
acitor C1. The thermistor (T) should be 
of the bead type and, if necessary, may 


PIN 4ICt 


be sited at some distance from the rest of 
the circuit. RV1 should be chosen so that 
its mid-range resistance is approxi- 
mately equal to the resistance of the 
thermistor at the desired temperature. 

The difference signal between the 
thermistor in the RV1 network and the 
voltage divider R2-R3 is amplified by 
IC1 and used to gate the output of the 
pulse generating circuit formed by IC2. 
Capacitor C3 prevents the amplification 
of any extraneous ac. 

When the output from IC1 is high, 
90 mA pulses of about 200 us length are 
applied to terminal 3 of the triac at the 


Pulse width modulation controller 


This novel idea, from Donald Wallace 
of Bundaberg, uses a 555IC to 
generate a variable width pulse to run 
slot cars, model trains etc or the unit 
may be used as a light dimmer. 

The ptilse width is controlled by the 
voltage on pin 5, set by the poten- 
tiometer. The output transistor is 


switched on and off at several hundred 
hertz, the on to off ratio determining the 
speed of the motor, or brightness of the 
lamp. 

The supply voltage may be 16V 
maximum and the circuit can switch up 
to 10 A with an appropriate heatsink on 
the output transistor. 


28 


PIN 7 1C2 


PIN 7 IC1 
PIN 14 1C2 


TRIAC 
$C151D 


beginning of each mains half cycle, 
turning it on. . 

The circuit tends to cycle on and off 
every minute or so and the triac avoids 
the problem of burnt contacts which a 
relay would experience in these circum- 
stances. Since the heat control is non- 
proportionating, the circuit is suitable 
for use with fan heaters. 

Care should be used as the entire 
circuit is at mains potential, and the 
triac should be mounted on its heatsink 
using a mica insulator. A heatsink is 
essential as when controlling a 2.4 kW 
heater the triac dissipates about 15 W. 


Any ideas? 


Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 


per item — depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 


would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 


Water Supply 
Monitor 


Being a keen caravanner | found that 
knowing how full the water containers 
were at any time was a problem, since 
they are opaque (being either plastic or 
aluminium). | designed the following 
circuit to give a visual display over the 
sink inside the caravan. The circuit is 
duplicated for drinking water and waste 
water levels, only the colour sequence of 
the LEDs being reversed. For drinking 
water, it is; full to half-full, green; half to 
one-quarter full, amber; quarter-full to 
empty, red. 

The circuit is based on the LM3914 
dot/bar driver using “%” stainless steel 
welding rods as probes. Electroplating is 
overcome by reversing the polarity 
through the probes each time the 
containers are filled (or emptied in the 
case of the waste container), by using a 
two pin plug and socket. The probes are 
spaced 2” apart but this isn’t critical. 

The probes are held in a plastic over- 


WATER 
CONTAINER 


CONTAINER 


PROBE DETAIL. 


flow joint connector, used for water 
tanks, and this is filled with Isopon; the 
surface nearest the water is smeared with 
Araldite to prevent the fibreglass tainting 
the drinking water. 


iy 


LM7805 =o eel 
r Swi *12V 


ie 


PRI 
10k 
CALIBRATE 


SOCKETS TO SUIT 


RUBBER WASHER 


PLASTIC OVERFLOW FITTING 
FILLED WITH ISOPON 


PROBES 1/8" STAINLESS STEEL 
WELDING ROD TO REACH BOTTOM 
OF CONTAINER BUT NOT TO 
TOUCH BOTTOM # 


The display, dot or bar mode, gives a 
linear display of the contents very 
accurately, thus preventing overflows of | 
waste water or running out of drinking | 
water. 


Pt 


P3 ‘240 Vac 


LED INDICATOR 


SOLENOID 


Water level sensor 
and switch 


Here’s a novel idea with a practical 
application, from F.L: Harrison of 
Ardross in West Australia. 

It is a water level sensor that controls 
a pump which maintains the water level 


in a tank. Three ‘sensor’ wires are 
employed: one at the ‘high’ water level 
(P1), one at the ‘low’ water level (P2), 
and one well below the latter (P3) so 
that it’s permanently in the water. 
Here’s what it’s all about. , 

Using an inexpensive 741 IC and a 
relay with two sets of contacts, the 


SWITCHED 
OUTPUT 


circuit provides an inexpensive and 
trouble-free ‘float’ switch. It is used to 
switch, through a 240 V solenoid, a 
three-phase submerged bore pump 
feeding ap irrigation supply tank. The 
probe unit is positioned in the tank with 
the bottom of P1 at the desired ‘full’ 
level. 

The bore pump does not start until 
the water level falls below P2 and is not 
switched off again until the water level 
reaches Pl. This ensures that the 
supply tank always remains full. The 
LED, which is remotely mounted, gives 
a visual indication of when the pump is 
running. 
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CONTROL. 


Heavy Duty DC Motor Control 


kd 


STOP O 


The DC motor should not take more than 3 to 4 A continuous current 
Taking STOP low stops motor. This input can be used for markispace 
modulation contro! of speed 

B 
0 REVERSE 
FORWARD 
OFF 

OFF 


O+12V 


Temperature stabilized 
relay — 


_ Accurate relay trip-point operation can 
be obtained over an ambient tem- 
perature range from —50°C to +90°C 
using this simple circuit. 

The temperature sensitivity of the 
silicon transistor Q1 is balanced out by 
the silicon diode D1. Gain/temperature- 
stabilization may be obtained if required 
by using a positive temperature co- 
efficient resistor for R3. ce 


input 
Signal 
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Fig. 1 


SHAFT 


Fig. 2 


Control 
Wind-power 
~ Circuit 


12V BATTERIES 


This circuit was designed to’ control a 


windmill at a remote holiday cottage. 


The cottage’s electrical supply is derived 
from 12 V batteries which are recharged 
by an alternator driven by the windmill. 
The field on an alternator draws about 1 
Awhen the battery is not being charged, 
and the circuit was designed to cut out 
the field when the windmill speed is too 
low to permit charging. 

The windmill speed is measured by 
two magnets on the shaft which pulse a 
reed relay. This in turn fires the 556 
monostable |C1 as shown in Fig. 1. The 
output from IC1 is thus a constant width 
pulse train whose frequency is deter- 
mined by the windmill’s rotational 
speed. This is smoothed by the two stage 
filter R6-C3-R7-C4 and buffered by IC2 to 
give a DC voltage at pin 6 of IC2 which is 
directly proportional to the windmill 
speed. This is compared with a preset 


COTTAGE LIGHTS 


NOTE: 

C17 18 666 

1C2,3 ARE 741 
D1-3 ARE 1N914 


SLIP RINGS 
FOR HEAD 
ROTATION 


voltage by IC3 and used to switch the 
field relay via Q1. R10 provides 
hysteresis, necessary because the wind- 
mill speed drops slightly as the alternator 
comes on load. 

For IC2 and 1C3 to work properly, a 
negative supply is needed. To provide 
this from the single 12 V battery supply, 
the simple DC-+o-DC inverter shown in 
Fig. 2 was necessary. This utilises the 
other half of the 556 and gives a low cur- 
rent —12 V supply. 

The voltage at pin 6 of IC2 is propor- 
tional to speed until the period of the 
monostable is equal to the rate at which 
the reed relay is pulsed. At frequencies 
above this, the voltage falls due to cycle 
skipping, giving the output voltage ver- 
sus frequency graph of Fig. 3. As a wind- 
mill operates over a wide frequency 
range, it was expected that cycle skipp- 
ing would occur at high speed. This is, 


VOLTAGE Fig. 3 
1C2 PING ; 


, CYCLE SKIPPING. 
--—5ff————_—-F-1c3Pin2 
04Ve, 9 5V¥ec 


CUT-IN 
FREQUENCY 


however, of no importance if the trigger 
valtage is set at 40% of V,. giving asingle 
unambiguous cut-in point. ; 

' The coarse cut-in point is set by RV1, 
and the-fine by RV2 (subject to the com- 
ments in the preceding paragraph). The 
circuit was designed for a cut-in speed of 


_ about 400 RPM which suited the wind- 


mill/alternator combination. The circuit 
draws minimal current from the battery 
therefore allowing the windmill to be left 
to its own devices while the cottage is 
unattended. 
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\ al 
FREQUENCY 


CONTROL. 


Enlarger Timer 


The circuit of the enlarger timer can 
time periods from 0 to 99.9 seconds in0.1 
second steps. PR1,C1, R1, |C1a,b form an 
oscillator that feeds a10 Hz signal to the 
first 4017 counter stage. Either the ‘carry 
out! or ‘0’ outputs of IC2 and IC3 can be 
used to feed the next stage, as the fre- 
quencies are the same and the positive- 
going edges of the pulses appear at the 
same time. Outputs ‘0’ to ‘9 go high in 
sequence as the pulses are received at 
the ‘clock in’. The desired time is selected 
by SW2, SW3 and SW4. 

Q1 is used as an inverter and with 
the NAND gate it performs the same 
function as an AND gate. As soon as the 


desired time is reached, all the inputs on 


the gate will be high and this will trigger 
SCR1. The relay will be turned on and 
switch off the enlarger lamp. The lamp 
will remain off until the circuit is reset. 
The circuit can be resetted by clos- 
ing SW1a and opening SW1b and SW1c. 
SW1a will reset the 4017s and keep them 
in the reset condition. SW1b will remove 
the current from SCR1 to reset it. SW1c 
prevents the light from going on when in 
the reset. condition. When SW1 is 
switched back to normal, the light will go 
on and remain on for the desired time. 


NOTE: 

C1 1S 40238 
1C2,3,4 ARE 4017B 
Qt Is 8C108 

D1 IS 1N4001 


sw4 
TENTHS 


CONTACT 


°  swie 


ENLARGER 
LAMP 


Remote Camera 
Release 


When taking photographs from a 
distance, a pneumatic remote release is 
normally used. These will only work over 
a limited distance and it is not always 
possible to tell if the camera has 
operated. This simple circuit uses a low 
current trigger circuit to operate the 
camera and provides a visible indication 
that the camera or flashgun has worked 
correctly. 

_ The circuit operation is as follows. 
When the remote release push-button 
PB1 is operated, a current flows via the 
extension lead, which may be a 100 
metres or more in length, to switch tran- 
sistors Q3 and Q4. This combination pro- 
vides the load current of upto 2 A for the 
camera release solenoid. When the 
flashgun fires, light falling on the CdS cell 
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causes a current pulse to appear at the 
base of Q1. When Q1 switches on it will 
discharge C2, extending the pulse dura- 
tion to about one second. While C2 is 
charging Q2 will be turned on, causing a 
large enough current to flow in the exten: 
sion lead to operate LED1. If a flashgun is 


EXTENSION LEAD 
| | 


Q1 1S BC107 
Q2 I$ BCY72 
Q3 IS 2N3866 
Q4 1S 2N3055 
LED1 {S ANY LEO 


not used, the camera flash coritacts 
(SW1) may be connected to bypass the 
CdS cell and remotely operate the in- 
dicator LED1. 


SCR1 IS SOV, 1A TYPE 


SCR motor speed 
controller 


Having tried a variety of SCR 
motor speed controllers, I could 
never find one to satisfy the 
requirements of adequate control, 
good speed regulation and free- 
dom from hunting. The simple 
phase control circuits so often 
published utilise the back-emf 
of the motor as a feedback signal 
in a manner tending to maintain 
a constant speed characteristic. 
Unfortunately, the degree of 
feedback contro] obtainable 
with such a simple circuit is 
necessarily limited and the speed 
regulation, as a result, is 
relatively poor. 

The overall performance is a 
compromise between a combin- 
ation of factors which determine, 
on the one hand, the degree of 
feedback control and on the 
other, stability (i.e: freedom from 
hunting, hysteresis etc). The two 
are inversely related. If you want 
maximum stability, you sacrifice 
feedback control, and vice versa. 

Phase control over a full 0 to 
180 degrees is impossible, in fact, 
it’s considerably less. Component 
values are critical and dissipation 
in the control pot is fairly high. 

The circuit I devised, after 
considerable investigation and 
many trials performs far better 
than any I have previously tried. 
It gives halfwave phase control 
virtually from 0° to 180° of the 
mains cycle, it has independently 
adjustable speed and stability 
controls, operation is independent 
of SCR characteristics and. it 
provides stable operation even 
at low motor speeds with good 
speed/torque characteristics. 

This circuit controls the speed 
of 240 V universal (ac/dc) motors. 
On no account must the circuit be 
used for appliances which are 
suitable only for ac operation, 
such as induction motors. 

An SCR connected. between 
input and output terminals of 
the circuit conducts on positive 
half-cycles of the ac supply. 
Triggering of the SCR is phase 
controlled. The triggering phase 
angle is variable over nearly a 
full 0° to 180° of each positive 


A tin) 


A12 1M5 
A 
C106D 
240 Vac 
INPUT 
A (out) 
MOTOR 
TERMINALS 
*  1C1 = LM3900 42M2 c2 
100n 
sov 
LOW PASS FILTER/AMP, 


TO PIN 14 
' LM3900 


ALL RESISTORS %W EXCEPT AI3,Rt4. T1IS AUDIO TRANSFORMER, 5:1 TUANS RATIO, HIGH VOLTAGE INSULATION BETWEEN PRIMARY AND SECONDARY. 
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half-cycle. The back-emf gener- 
ated by the motor during the 
intervals between conduction 
cycles of the SCR is used as a 
feedback signal to compensate 
for varying load conditions 
imposed upon the motor. 

There are two variable control 
functions, one of which provides 
the ‘speed’ setting and the other 
of which is a ‘stability’ (or ‘gain’) 
control. The latter determines 
the feedback characteristics of 
the circuit and can be adjusted 
to obtain optimum performance 
from a motor with which the 
circuit is to be used. 

This is an unusual and 
extremely useful feature as it can 
be used to programme the speed/ 
torque characteristics of a given 
motor over a wide operating range 
and: to adjust for an optimum 
balance between feedback control 
and motor stability under given 
operating conditions. 

This is especially useful at low 
speed settings at which the back- 
emf of any motor is low and it is 
difficult otherwise to achieve 
both good torque characteristics 
and stable motor running. 

The circuit uses 4 of an LM3900 
quad op-amp IC to control the 
phase triggering of the SCR. 
The voltage across the motor 
terminals is converted into a 
current signal which is applied to 
the non-inverting input of ICla. 

During the intervals between 
conducting cycles of the SCR this 
signal, which is proportional to 
the back-emf (and hence speed) of 


the motor, is amplified by IC1a. 

The amplified signal is applied 
to capacitor C2 via diode D2. The 
capacitor C2 holds its charge 
sufficiently long each cycle to 
present a relatively clean dc 
signal to comparator IC1b. That 
is, a signal which is relatively 
free of spikes and other spurious 
noise components which could 
cause erratic phase triggering 
of the SCR. Capacitor C1 helps 
by filtering out most of these 
components before the signal is 
applied to C2. 

Diode D1 ensures that the out- 
put of ICla goes low when the 
SCR conducts as otherwise C2 
would be charged up to a voltage 
proportional to the applied mains 
voltage rather than to the back- 
emf of the motor. In this regard, 
the ratio of resistors R1 and R2 is 
chosen so that diode D1 conducts 
when the input voltage exceeds 
the maximum (typical) back-emf 
of the motor (about 15 V). 

An integrator, IC 1c, provides a 
ramp signal which is synchronised 
to the phase of the supply. The 
amplitude of the ramp signal is 
varied by potentiometer RV2a 
and applied to an input of 
comparator IC ib. Potentiometer 
RV2a forms the ‘stability’ control. 

An adjustable bias signal is 
obtained from potentiometer RV1 
and applied to the same input as 
the ramp signal. Potentiometer 
RV1 forms the ‘speed’ control. 

The feedback performance of 
the circuit is determined by the 
amplitude of the ramp signal 


applied to the comparator relative 
to the amplitude of the signal 
from ICla. Adjustment of RV2, 
since it varies the signal applied 
to IC1b also affects the speed. 
To minimise this effect, a com- 
pensating variable resistor, 
potentiometer RV 2b is connected 
in series with RV1 and ganged 
with RV2a. 

The SCR is triggered by a pulse 
output produced by IC2, via a 
transformer. In this case an 
ordinary transistor output trans- 
former taken out of the ‘jynk-box’ 
was used. This transformer 
happened to have a turns ratio of 
about 5:1 and works well but other 
ratios may also be satisfactory. 

Before it was used however, 
the pulse response of the trans- 
former was checked with a signal 
generator and CRO. Most 
importantly, the insulation 
between primary and secondary. 
windings was checked to make 
sure that it would withstand the 
peak mains voltage. 

The power requirements for 
the IC are modest and thus a 
simple voltage dropping resistor 
arrangement was used in prefer- 
ence to a more expensive step- 
down transformer. The zener 
diode ensures a stable operating 
voltage which is virtually immune 
to mains voltage variations. The 
diode D3 is optional but has the 
advantage that it halves the 
power dissipated in resistors 
R12 and R13. Apart from these 
resistors, all resistors may be 
standard '2 watt, 5% types. 
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DIGITAL 


Pulse compressor 


This circuit will prove useful in any 
application where it is required to 
reduce the width of a digital pulse by a 
pre-set amount. 

Using only two ICs, it can achieve 
‘pulse width reductions up to about 10 
milliseconds. The following table gives 
some examples of the width reduction 
achieved by using different capacitor 
values: 


Width reduction Ci 
3 ms 8u 
5 ms 4u 
9 ms lu 
9.5 ms 470 n 
9.9 ms 100n 


Before the input pulse is applied, the 
output of ICle is low and so IC2b’s 
output is high. The circuit output is 
thus low. 


When the input pulse is applied, the 
output of IC1c starts to rise, but the 
output of the circuit remains low 
because of the high on the output of 
IC2a, When C1 charges to the threshold 
voltage of IC2a, the output of IC2a will 


go low and the output of IC2b will go 
low while the input to the circuit is still 
high. Thus the start of the pulse is 
delayed by the amount of time taken 
for C1 to charge. 


Australians 
are dying 
younger 


from heart 
disease. 


@ National Heart Foundation. 
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Astable mono 


This circuit idea uses half a 74C221 
operating in a normal monostable mode 
except that it retriggers itself after a 
delay determined by R2 and C2. A 
gating facility is provided by the other 
input, and should be tied to the positive 
rail for a free running mode. 

The ‘on’ time is determined by: 

1.1xR1xCl 
and the ‘off time by 0.698 x /r2 x C2. 

The diode D1 ensures rapid charging 
of C2 when the duty cycle is less than 
50%. This is not necessary for C1 since 
it is automatically discharged by the IC 
at the start of its timing cycle. Note that 
alternative pin numbers are shown on 
the circuit. 

An alternative circuit, which will 
operate from a negative gate, is shown 
below the first. The circuits have been 
‘used to drive a LED at frequencies as 
low as two Hertz at a 30% duty cycle, 
says Phillip Dennis of Berala NSW, 
who sent them in. 


ct a1 


PIN 16 +Ve 
PIN 8 OV 


bee | VVRVC 
oP 
1 


ag 693 R2.C2 


Low Resolution 
A-to-D Converter 


A simple, low-resolution analogue- 
to-digital converter (three-bit output) 
can be built using the LED bargraph 
driver IC, the LM3914. This ADC can 
be used in applications where more 
usual (and more expensive) eight-bit 
or greater ADCs 
unnecessary accuracy. 

The bargraph IC converts the 
input voltage into a low signal on one 
of the 10 outputs, depending on its 
amplitude. The diodes code the 
outputs to binary-coded decimal, 1C2 
providing the ADC with TTL outputs. 


would give 


12 x 1N4148 


Six-bit DAC — 10-bit Precision 


+12V 


+Vre 
(v1) +1 


DATA 
INPUTS 


Buffers powered from 0 V and + Vag, 


Resistors in ladder need 0.1% tolerance 
DAC output has 64 steps 


R-2R LADDER’ 


DACOB0O 
(NATIONAL 
SEMICONDUCTOR) - 


accurate resistance, the 5k0. If this accuracy is not important or if the LH0070 is 
difficult to obtain a zener diode or three-terminal voltage regulator could be 


DATA FROM 
BCD SOURCE 


BCD-to-seven-segment Driver for LCD 
The use of liquid crystal seven-segment displays is becoming increasingly 
popular due to their low power consumption when compared with LED displays. 
Aproblem with LCD arises, however, due to its inability to cope with de drive. The 
common or backplane must be supplied with a square wave to ensure that the 
display is not damaged. This circuit provides this function as well as the neces- 
sary BCD-to-seven-segment decoding. 
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c 
47420 %7400 


atte ala! 
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ENABLE O 


Keyboard-display 
‘sound converter 


This circuit, from K.G. Reid, UK, 
can be used in several modes: It can 
provide quantized feedback (a distinct 
improvement over the normal single 
‘bleep’) from the key actions made on a 
calculator-type keyboard: It can be used 
to give a ‘sound’ translation of a digital 
display, or completely replace the 
display when sound would be a better 
communication medium. 

_ The keyboard or display information 
(a maximum of 16 bits with one 16-line 
74150 multiplexer) is translated into a 
series of 16 high or low frequency tone 
pulses, corresponding to the ‘high’ or 
‘low’ logic state of the 16 bits. 

The. circuit illustrated was used in 
conjunction with a digital multimeter, 
requiring three 4-bit words for the digits 
and three additional bits for over-range, 
negative. and decimal point. . Thus, 
15 lines only were required, the 16th 
being used for resetting. 

The 15 bits are latched on to the 


inputs of the 74150 multiplexer. Pre- 


sentation of the enable pulse results 
in a logic ‘1’ appearing at the output of 
gate B, allowing clock pulses to pass 
via gates A and H to the 7493 counter. 
Gates’B, E, D and C form a latch which 
temains ‘set’ until al! 15 bits have been 
sampled. As each bit is sampled, the 
inverse state appears at the multiplexer 
output, opening gate J or K and thus 
operating one of the two reed relays, 
As a count of 1111 appears from the 
counter, the output of F drops low, 
resetting the latch and counter. The 
operation of either relay results in a 
tone appearing at the loudspeaker 
(or earpiece), the tone frquencies being 
set (1.2 kHz maximum) by the 1 m 
pots. The tone pulse length is governed 
by the clock rate. 
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BCD tone generator 


When one of the binary codes in the 
table is set up on the data inputs, a 
corresponding preset connected to IC1 
and 2 will be grounded, and the uni- 
junction will start to oscillate. The 
frequency of oscillation depends on 
which output of the ICs is grounded. 

If the 18 presets are tuned to forma 
chromatic scale and the inputs inter- 
faced to your MPU data bus — hey 
presto, you have a simple MPU controlled 


NOTE CODE (BINARY) 

No HGFE DCBA 

1 00c0 ocOoT 
0000 0010 
0000 0011 
0000 0100 


1C1,2 ARE 716) 12 0041 0000 


ee Cees ea | 
Ala DECODER { 
A13 \ 
| 
| 
me £4 
| Cipeay es (ne 
— | 
soc aaiD. 
ne an. 
{ { 
20 asD>. 
l 1 
020 as. 
LoL LL J 
| 71 
! t 
- a) ! 
| | 
_ an. ! 
| | 
I 
070 BD. 2x 7401 
Le 43 OPEN-COLLECTOR 
QUAD NAND 


Cheap micro output 


In simple systems were tittle or no out- 
put bus buffering is needed, users may 
shy away from using standard TTL due 
to the drive requirements this places on 
the “P chip. Where unlatched outputs 
are acceptable, buffers are often used if 
standard TTL is to be driven. This is not 
always necessary. 

Looking at the diagram, it appears 
that the micro will have to pull down 


one TTL load per gate and so many 
TTL loads if several of these ports are 
used. This is not so, due to the nature of 
the input to the gate — once one input 
is low, only a few wA are required to 
drive the other and so the bus loading is 
negligible. Of course, the enable line 
still needs to be driven from.a TTL out- 
put but as this is usually derived from a 
decoder, it should prove no problem. 


Monostables 


A commonly-used circuit block is the 
monostable. There are several con- 
venient ways to realise one and these 
two general circuits show how. Suitable 
CMOS inverters for the upper circuit 
would be 74C04, 4009, 4049 and 4069. 
Inverters can be made by tying the in- 
puts of NAND gates together, don’t 
forget. ‘Rule of thumb’ timing equations 
are given. 

The ICM7555 is a CMOS version of 
the ever-popular 555. In this application 
the input is pin 2, output is pin 3. 

It couldn’t be simpler, could it? 


INPUT 


OUTPUT 


INPUT | J 
k OUTPUT f l 
+T> 


CMOS inverters 
T = 1.38RC 
Keep R greater than 47k ‘ 


TRIGGER 


ICM 
7555 


OUTPUT 


TRIGGER lf 
CMOS 555 . : 
T = 1.1RC oureur_[L 
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DIVIDERS 


Simplest ‘divide by 1 or 10’ scaler 


Variable division of clock signals is a 
nuisance to implement, because of the 
gating and switching it usually requires. 
Inspection of the internal circuitry of 
7490 indicated an ultimately simple 
method of scaling. 

Reset 9 overrides reset 0 in 7490. 


cycled, the D output will rise and fall 
in time with reset 9. When the common 
reset line is at O the counter divides by 
ten in the normal fashion. 


The technique, from D. Brown of 
Lindfield NSW, can be extended to any 


Thus if reset O is active and reset 9 is 


Frequency division 


number of cascaded 7490s. 


INPUT 


This circuit is a means ot frequency 
division by any prime number greater 
than ten (in this example 73). The 
need for this arose when! wished to 
experiment with a crystal ‘controlled 
clock requiring a 50 Hz ‘input. The 
only crystal | had available was -a 
1825 kHz which therefore required a 
divide by 10, divide by 10, divide by 
5, and divide by 73. 

The binary equivalent of decimal 3 
on the first 7490 IC produces a logic 1 
at the output of 7400B and the binary 
equivalent of decimal 70 produces a 
logic 1 at the output of 7420B. When 
both are present i.e. at every 73rd 
pulse 1C 7400 D produces a reset pulse 
to the reset inputs of both 7490s. The 
pulse at the output of IC 7400C may 


OUTPUT 


TO FURTHER 
STAGES IF 
HIGHER DIVISORS 
REQUIRED 


be used to drive further stages. 


The connections for other dividing 
factors are shown as X in the table 
(left). The first IC in line counts the 
units, the second the tens, the third, if 
used, the hundreds etc. 


It is suggested that leads be kept as 
short as possible, -appropriate 
bypassing used and that the above 
stage be used after any other dividing 
stages to reduce the frequency at 
which it operates. The prototype 
operated successfully at 7 MHz — no 
higher frequencies have been tried. 


Note that the configuration for BCD 
output must be used for the 7490s and 
that each must be connecteu for 
decade counting. 


Symmetrical divide-by-three 


Figure 1 
This circuit takes an input (sym- 
metrical) square wave at CMOS levels Va x CD4030 FLIPFLOP1 FLIPFLOP 2 
and divides it by a factor of three, pro- INPUT © 


ducing a symmetrical output. Figure 1 OUTPUT 
shows input and output waveforms. 

At first glance, this may seem a 
simple task, but note that the output 
waveform first changes state on a 
negative-going transition of the input 
waveform, then on a positive-going 
transition, etc. The circuit of Figure 2 
neatly overcomes the problem of non- 
symmetrical divided output by invert- 
ing the input waveform periodically, 
using an exclusive-OR gate. 

The waveforms involved are shown in 
Figure 3. The prototype circuit used a 
74C73 for flipflop 1 and 2, but almost 
any type of edge-triggered flipflop could a 0 
be used. The same method could be used 1 
to obtain a divide-by-5, 7 or 9. 

(Ed.‘note: this circuit may not work at 
high speeds owing to gate delays in flip- 
flops 1 and 2, but is nonetheless a good 0, 
idea, despite the limitations.) 


Figure 2. 


Figure 3. 


THE VERY LATEST 


This great new book from ETI is so 
‘hot off the press’ that the cover literally 
glows red! 


TOP PROJECTS VOL. 8 


Our ‘Top Projects’ series have always been very popular with hobbyists, containing as they do 
a collection of the best projects from the past year or so’s issues of ETI Magazine. Here we 
have 25 projects, ranging from the ETI-1501 Negative lon Generator, to the ETI-499 General 
Purpose 150 W MOSFET Power Amp Module, from the ETI-574 Disco Strobe to the ETI-469 
Percussion Synthesiser, from the ETI-735 UHF TV Converter to the ETI-563 NiCad Fast 
Charger. Also included are the ETI-599 Infrared Remote Control Unit, the ET!-567 Core 
Balance Relay, the ETI-259 Incremental Timer, the ETI-156 100 MHz High Impedance 
Instrument Probe, the ETI-328 LED Oil Temperature Meter for cars, the ETI-257 Universal 
Relay Driver Board, the ETI-492 Sound Bender, the ETI-1503 Intelligent Battery Charger, the 
ETI-729 UHF Masthead Amp & more, & more. 

Top Projects Vol. 8 is available at newsagents, selected electronic suppliers or directly, by mail 
order, from ET! Book Sales, 15 Boundary St, Rushcutters Bay NSW 2011, for $4.95 plus 90¢ 
post and handling. 
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EFFECTS 


Sequential tone generator 


add-on for the ETI-598 touch switch 


Fourteen-year-old Jamie Rogers of 
Glenelg in South Australia turned his 
ETI-598 sequential touch switch (ETI 
February ’81) into a 10-tone sound 
generator with the addition of this 
simple circuit. 

Transistors Q11 and Q12 are con- 
nected as a non-inverting amplifier 
with feedback directly from output to 
input, via a capacitor selected by S2, so 


ss 
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4 
TO OUTPUTS 
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that it forms an oscillator. The fre- 
quency of oscillation is determined by 
whichever capacitor is selected and the 
10k resistor, plus one of the 1k trimpots 
at a time. Each trimpot is selected in 
sequence by a transistor, which is 
turned on by an output from the ETI- 
598. Each trimpot is adjusted to give the 
desired pitch note. 

You can play a 10-note tune by 


TOOV 
TRACK ON 
598 PCB 


10x 1k 
TRIM 


having S1 open. You can make a ‘Space 
Wars laser’ sound by first setting S2 to 
C1 and adjusting each trimpot (com- 
mencing with the ‘top’ one driven from 
the ‘0’ output) so that the first note is a 
high pitch and all the notes descend in 
pitch, with the lowest trimpot set to a 
suitable low note. Close $1 and adjust 
RV1 to give the ‘right’ sound. 


“S11 


CONNECT 
ACROSS THE 

10M RESISTOR 
ON THE 598 


RV1 
"1M 


47k 


C1=270n 
C2=1u 
C3 = 10u 
C4 = 100u 
Q11 = BC548 
Q12 = BC548 


Dancing lights 


‘6.3 Vac 
OR MORE 


Three-channel 
light chaser 


This simple idea comprises a three- 
channel light chaser incorporating a 
‘reversing’ switch so that you can change 
the direction of the ‘chase’. 


Ti BC107 

T2 -2N3055 

D1 2A/100 PIV 
TY 240/22.5 2A 


TOLS 


This device will produce a shifting 
light display in time to the signal 
from a loudspeaker. Setting will vary 
according to the volume at which the 
music is played. When VR1 is at max- 
imum the lights remain lit most of the 
time. At minimum the lights may not 


A 555 is arranged as a variable 
astable multivibrator (IC1). Its output 
drives one flip-flop from a dual JK flip- 
flop (IC2). The Q output of this flip-flop 
drives the second flip-flop and a group of 
NOR gates (IC3) such that three outputs 
are produced, going high successively. 
The three outputs then drive opto- 


m1 
Tl oo. 


come on at.all. A suitable position can 
be established in between these two 
extremes, 

The butbs used can be any number 
at 25V each and the total should not 
be more than 100W. A heatsink shoula 
be used for the power transistor. 


' Aout 
] 
Bin B out 
LIGHT 
MOC3021 


OPTO-ISOLATOR \ 
, 240Vac 


isolators which trigger triacs which 
drive the lamps. . 

A simple power supply circuit pro-- 
vides supply to IC1, IC2 and IC3. The 
DPDT switch reverses the A and B 
drives to reverse the chase sequence. 
The 1M variable pot varies the speed of 
the chase. 
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EFFECTS 


Voltage Controlled Filter 


T. W. Stride 


The voltage controlled state variable 
filter has become almost standard in 
sound synthesizers, especially since 
the advent of the CA3080 transcon- 
ductance amplifier. However, the 


Vin 
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CA3080 is a.reasonably noisy device 
and this can be annoying when large 
passbands and/or high QO values are 
being used in the filter. This circuit is 
for a low noise, high performance 
transconductance multiplier, which 
though not cheap, will offer a truly 
Hi-Fi performance. 

R1 and R2 attenuate the input 
signal to keep distortion low, and Q1, 
Q2 with R3, R4 form the transcon- 
ductance multiplier. The differential 
output current is integrated by means 
of IC1, C1 and C2, a differential inte- 
grator. RV1 is provided to cancel out 
the offset of Q1, Q2; itis best adjusted 
by sweeping the filter and adjusting 
for minimum DC output shift. 


O --15V 


« 


+15V 


SIGNAL 
OUT 


As can be seen from Fig.1, the gain 
of the integrator is controlled by a 
constant current IC. This current can 
be provided in two ways, either froma 
current mirror (Fig. 2) which then 
makes the circuit an almost exact 
replacement for the CA3080, or for 
original equipment designs, from a 
current source. If it is desired to use 
this circuit as a replacement for a 
CA3080 in, for example, the 
Transcendent 2000 synthesizer, the 
foilowing modifications are 
necessary. The integrating capacitor 
on the output of the 3080 must be 
replaced with a 10 k resistor and the 
input attenuator on the above circuit 
is discarded. The control current that 
would flow into pin 5 of the 3080 is 
input to the current mirror and the 
Output current is drawn from the 
transconductance multiplier (point A). 


Square Wave Smoother 


The output from the ETI 602 mini- 
organ can sound rather harsh, 
especially at the low end of the key- 
board. R. Dall of Eight Mile Plains has 
used a Walsh function generator to over- 
come this problem (see ‘Designing 
Oscillators’, ETI December 78, p 15). 

The 7493 is a.four-bit counter which 
is clocked by the output of the organ’s 
oscillator. The zenor diodes and transis- 
tor are necessary to interface the voltage 
levels from the existing circuit to the 
7493. A 74C93 could have been used, 
but Mr Dall pointed out that the overall 
cost: of this would actually be greater. 

The outputs of the counter are 
‘mixed’ by the trimpots to produce a 
sum waveform which can be made to 
sound less harsh than a square wave. 
The output waveform is then further 
smoothed by the RC filter. 


PART OF 
EXISTING 
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Modifications to the sequencer for percussion synthesiser 


SW3b 


A sequencer which couldn’t provide a 
true waltz rhythm just wasn’t acceptable 
for M. Dowson of Stanwell Tops NSW 
so some modifications were worked out. 

You can’t get a true waltz rhythm 
with the sequencer since the fixed eight 
steps cannot be aborted, and a three step 
sequence will not divide exactly into 
eight steps. But by simply adding a 
three-pole four-position switch as 
shown, all steps from one through to 
eight are available. 

A true waltz rhythm is obtained by 
setting the switch to reset the 4022 
on the sixth count which is exactly 


divisable by the three step waltz rhythm. 
The emphasised first beats are turned — 
on by SW2(1) and SW2(4). This extra 
switch can terminate the counts at 5, 6, 
7 and the original 8. Counts of 1, 2, 4 and 
8 divide exactly into 8 and can therefore 
be set up on the two DIP switches. 

The pc board requires only one cut to 
isolate pin 15 of the 4022, and one extra 
100k resistor. 

When controlled by SW3b_ the 
sequence may recommence on any ran- 
dom count (a minor point) if pin 15 was 
not held high when SW3b opened. 
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NOTE: 
IC1 1S 4046 
iC2 1§ MOBS 


> Swi 


‘Sth’ OUT 


Enriching 
Synthesiser Sounds 


When working with synthesisers | 


have found that a much richer sound 
can be obtained if a second VCO is 
tuned to a fifth above the first. This 
can cause. problems if quick patch 
changes are required since the se- 
cond VCO will have to be retuned. 
The circuit given here overcomes this 
problem cheaply, leaves the second 
VCO free and also. lends itself to 


_ other interesting applications. 


iC1 is wired as a standard phase- 
locked loop, with R1, C1 setting the 
maximum operating frequency and 
R2, R3, C2 feeding the error voltage 
to the 4046 VCO. The output of the 
4046 is used to clock IC2, a top oc- 
tave divider, which divides the input 


by a series of integers to produce 
semitones. One of the two ‘C’ out- 
puts is sent back to the PLL via SW1. 

The circuit will now track ac- 
curately any square pulse of suitable 
level, for example from a CEM3340, 
and produce any semitone in an oc- 
tave starting from the input frequency 
or the one above. The output is, of 
course, only a square wave, but by 
suitable shaping any waveform may 
be derived.. Clearly the circuit is open 
to many modifications; for example, 
if the top octave divider is replaced 
by a 4024 divider, with suitable 
decoding and filtering harmonics 
could be obtained, making any 
sound possible! 


‘Soft’ limiter 


One of the fundamental differences 
between valve and transistor amplifiers 
is their behaviour when driven into 
clipping. The valve amps go into so-- 
called ‘soft’ clipping whilst their tran- 
sistorised counterparts generate large 
quantities of harmonic distortion. The 
circuit shown simulates the _ soft 
clipping of valve amplifiers and is in- 
tended to be used between the power 
amplifier’s input and the preamplifier's 
output.” 

Resistors R4 and R5, decoupled by C2, 
set a half supply reference for the non- 
inverting input of the op amp. Input 
signals are fed into the inverting input 
via the dc blocking capacitor and RI, the 
latter defining small signal gain and 
input impedance. 

For smail signals, the amplifier’s out- 
put is an exact unity gain copy of the 
input. As the signal level increases 
however, the time will come when the 
voltage across the output and slider of 
PR1 will be sufficient to bias Q1 or Q2 
on. When this occurs the feedback in- 
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R4, RS = 4k7 


RG = 22k 


creases due to the shunting effect of R2 
and R3. 

The net effect is that musical -peaks 
above a certain threshold are reduced in 
amplitude to prevent the power ampli- 
fier going into hard clipping. As ‘a 
result, distortion is noticably decreased 


whilst the subjective loudness appears 
unaffected. 

The circuit is adjustable in operation 
between 130 mV and 10 Vrms input 
sensitivity by means of PR1. To set the 
circuit up, simply set the slider so that it 
is shorted to the output of the amp. Play 
some music at high volume through the 
system and adjust until the harshness 
just disappears 


+ Q1,Q2:BC109, etc. 
C1: 7400 


Simple drum synth. 


‘Electronic drums’ are used by a number 
of pop groups, and this circuit will 
simulate the sounds produced by a 
drum synthesiser — but cheaply. 

Commercial drum synthesisers use 
some sort of pressure-sensitive trans- 
ducer for input — but they’re next to 
impossible to make so I used pushbut- 
tons instead. Keyswitches are another 
possibility. 

The unit is built around the SN76477 
Complex Sound Generator IC from 


; SN 76477 
(C2 


1C1 PIN7 


Texas Instruments (IC2). Capacitor C1 
causes IC2 to produce a falling pitch as 
it charges, the rate being controlled by 
RV1. Q1 and Q2 ensure that the pitch 
will trigger at the same place when 
either button is pressed. IC2 contains a 
voltage-controlled oscillator which pro- 
vides a square wave output at pin 13. As 
this can sound harsh, a tone control was 
added to give a similar sound to the com- 
mercial units. 

Almost any transistors can be used 


28 15 
14 
( 
2k7 
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10k ue 
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100n 
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IC1 PIN 14 


B-11V 


VOLUME TONE 


for Q1 and Q2, and a single AND gate 
from a 7408 could replace the two 
NAND gates from the 7400 (IC1). 

Construction proved non-critical and 
any power supply from 8 to 11 volts (but 
no higher — Ed.) may be used as IC2 - 
contains a 5 V regulator. The output is 
connected to an amplifier and RV1, RV2 
and RV3 are adjusted to provide the 
pitches desired. The remaining potenti- 
ometers may be varied to achieve the 
desired sound. 


Visual beat for 
ETI-604 metronome 


Mr A. Partridge of Launceston, 
Tasmania, constructed our Accentu- 
ated Beat Metronome (ETI-604, 
September ’77) and found it very useful. 
However, he felt the lack of visual 
indication of the beat was a drawback. 
Connecting a LED and limiting resistor 
from pin 3 of IC3 and 0 V in the project 
was unsuccessful as the flashes were too 
brief to be of use. 

The solution he found was to add 
another 555, wired as a monostable as 
shown in the circuit here. This 
‘stretches’ the beat pulse and has the 
additional advantage that, with the 
555’s 200 mA sourcing capability, it can 
drive a small incandescent lamp direct- 


ly, although a LED is shown here. Any 
suitable LED may be used, such as the 
common TIL220 — either red, green or 
yellow, to suit your taste. 
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INPUT O 


Guitar Harmoniser 


This is one for guitarists who. cannot 
afford commercial units which cost at 
least £1000 at the moment. Construc- 
tors who have built the CCD phaser 
will be familiar with the pitch- 
changing effect when it is set up in the 
vibrato mode, and must have noticed 
thac the longer the delay, the greater 


the pitch change above and below the . 


frequency of the input. 


NOTE: 
461 18 7400 
12 18 7490 


C4 Is 4007 
O1G02 ARE OC108 


Musical tone generator 


This circuit provides a means of generat- 
ing a series of up to ten musical notes. 
The 7400 oscillator produces pulses 
at about 1 second intervals. These pulses, 
after being buffered are fed to a decade 
counter which produces a BCD output. 
The output is fed to the 7442 which 
produces a decimal output. Each out- 
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vco CLOCK 
OSCILLATOR 


OuTPuT 
FILTERS 


All that this circuit does is to 
silence the output for one half of the 
clock modulation oscillator’s cycle. This 
is achieved using a 4416 quad CMOS 


switch, which is controlled by the 
square wave output of the clock 
modulation oscillator. This IC differs 
from the 4016 in that two switches will 
be on and two will be off even when 
the same control signal is applied to 
each switch. Depending on which way 
SW 1 is connected, either the raised or 
the lowered frequency of the input will 
appear at the output, which can be 


put is taken to a preset torming a 
potential divider. The VCO senses the 
voltage at point ‘a’ and changes the 
frequency of the output tone. Careful 
adjustment of the presets: can give a 
reasonable range of notes. The fength 
of each note as well as the time between 
notes can be varied by changing the tim- 
ing components in the 7400 oscillator. 


adjusted by the rate control or by 


altering the delay of the TDA1022s. 

There are many circuits available - 
for TDA1022 clocks and filters so I have 
not bothered to include them here. 
Constructors must remember that there 
will be a slight eremulant effect as the 
signal in harmony with the input will 
only be present for the time that the 
clock modulation oscillator is high or 
ow. 
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Keyboard-display 
sound converter 


This circuit, from K.G. Reid, UK, 
can be used in several modes: It can 
provide quantized feedback (a distinct 
improvement over the normal single 
‘bleep’) from the key actions made ona 
calculator-type keyboard: It can be used 
to give a ‘sound’ translation of a digital 
display, or completely replace the 
display when sound would be a better 
communication medium. 

The keyboard or display information 
(a maximum of 16 bits with one 16-line 
74150 multiplexer) is translated into a 
series of 16 high or low frequency tone 
pulses, corresponding to the ‘high’ or 
‘low’ logic state. of the 16 bits. 

The circuit illustrated was used in 
conjunction with a digital multimeter, 
requiring three 4-bit words for the digits 
and three additional bits for over-range, 
negative and decimal point. Thus, 
15 lines only were required, the 16th 
being used for resetting. . 


@ 13 12:11 10 9 
SN7493N 


9234567 


The 15 bits are latched. on to the 
inputs of the 74150 multiplexer. Pre- 
sentation of the enable pulse results 
in a logic ‘1’ appearing at the output of 
gate B, allowing clock pulses to pass 
via gates A and H to the 7493 counter. 
Gates B, E, D and C form a latch which 
remains ‘set’ until all 15 bits have been 
sampled. 'As each bit is sampled, the 
inverse state appears at the multiplexer 
output, opening gate J or K and thus 


WORD 3 WORD 4 


24 23 22 21 20 19 18 1716 15 14 13 
SN741503 


12345678 9 011 12 


WORD 2 WORD 1 


operating one of the two reed relays. 
As a count of 1111 appears from the 
counter, the output of F drops low, 
resetting the latch and counter. The 
operation of either relay results in a 
tone appearing at the loudspeaker 
(or earpiece), the tone frquencies being 
set (1.2 kHz maximum) by the 1 m 
pots. The tone pulse length is governed 
by the clock rate. 


NOTES 
tC1.2 ARE 4001 


Q1 1S 60132 


Sound Effects Unit 


This circuit consists of four CMOS 
oscillators gated together in a configur- 
ation that will produce a multitude of 
effects from white noise to a multi- 
banked Trimphone. 

Each IC is connected as a warble 
tone generator and mixed together, at 
the base of Q1. LS1 can be from 8 — 
100 R, but the transistor tends to get a 
bit hot below 30 R, so a small heatsink 
may be needed. 

None of the component values are 
critical and if desired, RV1,3 can be 
replaced by ordinary resistors without 
affecting the varicty of sound effects 
too much. 
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Memory-mapped sound generator 


HERE IS A CIRCUIT idea for using 
AY-3-8910 Programmable Sound 
Generator (PSG) chips on an Apple 
buss. 

The usual way of interfacing these 
chips to microprocessors is by using 
PIAs. However, I wanted to remove the 
additional burden and wastefulness of 
programming PIAs by memory- 
mapping the PSG. This is done’ as 
follows: from the data sheet, pins BC1, 
BC2 and BDIR control the chip opera- 
tion (see Table 1). 

It can be seen that if BC2 is taken to 
+5 V then only BC1 and BDIR control 
the chip. I tried various gate layouts but 
these failed. Finally I used a dual 4-line 
to 1-line data selector (74LS153),. each 
side controlling BC1 and BDIR respec- 


R/W and AO lines of the Apple on the 
A and B inputs. The inhibit input was 
selected by a signal from the 7442 so 
that the 153 was only selected if the 
‘0’ output of the 7442 was low (see 
Table 2). 

The selection of the 7442 is an easy 
matter on an Apple buss because each 
slot has a line which selects one of 
16 addresses. To make programming 
easier the reset pin of the PSG is also 
memory-mapped. The OR gate on out- 
put ‘1’ of the 7442 makes sure the reset 
is only selected by one address. 

A simple program to test the chip is 
given. Since the PSG requires a register 
address first, then the data for the 
register, the register address (latch 
address) is mapped COX0 (where X is 


on COX2. Resetting the PSG clears all 
registers. In the program the data is 
held at 2000 hex, with the number of 
registers used in 2000, followed by the 
data and then the registers (hi § lo). To 
reset the PSG a dummy store is used. 

Since the load requirements of the 
Apple buss are fixed, the R/W line is 
buffered to enable two PSGs to be used. 
The I/O ports of the PSG can either be 
used as extra PIAs or to address 
PROMs. The signal outputs of the 
three channels of the PSG drive a 
conventional audio amplifier. I used 
an LM380. 


tively. the slot number +8). The data is then 
To control the 74LS153 I used the read or written to COX1 with the reset 
TO SECOND 
PSG : 
The AY-3-8910 can be obtained from O +5V 1C1 1S AY—3-8910 
Watford Electronics, 33/35 Cardiff Rd, 1c 18 7aLsi63 
Watford, mt UK, on Wig Ore oe 7 ica is 7a $32 
Burnie |, London , . : 
around £8 mail order. | | 40. 106 1S LM380 
oar a 8 LINES =» +12V 
VOA . 
Program for frequency 440 Hz Fe 
1000 8DC2CO 3=STA$ COC2 
AC00 20 LDY $ 2000 <=> vo 8 oN] 4 
BE 04 20 =LDX $ 2004, Y ; 8 4) 100u 
pia weezy : Mineo 
8 
8DC1CO STA$COCI , | 100" ' d 
88 DEY tom * 
a Al Has $ 1006 yo: SECOND le | aR | 
2000 04 OF 3E 00 FE 08 07 01 00 O 5 1000 BR 
tk 4amk 
| | I] 
Pe MHz CLOCK) \CSa 23 
Table 1 
; S , To (9 SECOND wy able 
Rw IC5b BDIR BC2 BC1 PSC FUNCTION 
© 0 1 0 TRISTATE 
A0 0 1 1 READ PSG 
1 1 0 WRITE PSG 
av 1 1 1 LATCH ADDRESS 
16 Table 2 
ok 1 
(7442) (R/W) (AO) (BC1) (BDIR) PSG 
4 [_) ice) I A B Y1 Y2 
AB 43 , 0 . 1 4 x 0 0 TRISTATE 
: a } 10 s€COND 0 0 0 1 1 LATCH ADD 
Fra] Psa , TRISTATE 
oY a ) 1ca)—0 2 o 1 0 1 WRITE PSG 
0 1 1 1 0 READ PSG 


48 


CMOS Phaser 


This is an extension of the usual op- 
amp phaser, which uses CMOS inverters 
instead. IC1a amplifies the input signal 
to compensate for some of the loss in 
gain through the four-stage allpass 
network formed by IC1b-1f and IC2a- 
2c. The resistance of the four resistors 

- marked R, is altered by the enhance- 
ment FETs in IC3 and the changing 
voltage applied to their gates by slow 
oscillator IC2d,e as in the ETI audio 
phaser. 


To set uP. adjust RV2 for 
approximately the same level as at X, 
then adjust PR2 until the familiar 
phasing sound is heard with a smooth 
sweep. RV2 can then be adjusted for 
the best effect. These adjustments 
should be made with RV1 at a 
minimum; this is a feedback control 
which gives a deeper phasing effect. 
PR1 should be adjusted so that with 
RV1 full on, the feedback whistle just 
disappears. 


}-—° outrur 


PR2 
100% 


ETI-606 tuning fork mods 


.. With a few slight modifications to the 
ETI-606 Tuning Fork (Nov. 1979) it is 
possible to use the very cheap and 
plentiful TV colour crystal tuned to 
4.43361875 MHz. 


The oscillator circuit output is 

divided by 2519, giving a frequency of 
_1760 accurate to one part in 250 000. 
The division is done by a 4040 in place of 
the 4020 and the switching giving an 
alternate ‘A’ at 445 Hz is eliminated. 

A 4013 dual flip-flop is added before 
the output, buffer to give further 
division by two and four. These outputs 
are switched before the buffer to give a 
choice of ‘A’s at 880 and 440 Hz re- 


~ 161,3,4: +9V TO PIN 14 
OV TO PIN 7 


spectively. The extra cost of the 4013 is of the circuit. The oscillator is retained, 


offset by eliminating one of the 4011s. 
The diagram shows the altered parts 


using the changed crystal, as is the out- 
put circuit from R4 onwards. 
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AUTO-WAH 


270R 


NOTE: 
1C1,2 ARE 741 or 4STLOG2 
1.2 ARE BC109 


440 Hz pitch generator 
As any orchestral player knows, a 
source of 440 Hz, perfect or standard 
A is essential if he is to be in tune. On 
many occasions a piano will not be 
available — hence this circuit. 

In the following a standard crystal 
at 32.768 kHz is used to stabilise an 
oscillator. This frequency is then 
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*10k PRESET, USED TO TUNE iN ACCURATELY. OTHERWISE WITHOUT THIS A 
ABOUT 90° OF THE POTENTIOMETER TRACK IS NON-FUNCTIONAL. 


TRIANGLE WAVE 
OSCILLATOR 


NOTE: 


1c1 1S 4011 
ic2 1S 4024 


= 2.24mS—> 2hms-= 
ic3,1S—-4082 “ gates: 


OUTPUT 


divided by 149 and doubled to give 
439.8 Hz, an error of only 0.05%!!! 

To enable a division of 149 to be 
obtained. a dual AND gate is used. The 
first gate detects the 149th pulse, and 


the second resets the binary counter on - 


the 150th pulse. 
The resulting 30us pulse may be fed 
to a suitable amplifier. 


Cheap Auto-Waa 


Although this unit is not capable of 
fulfilling the specifications of an 
expensive auto-waa, it has an 
advantage of being cheap and 
relatively simple. 


Q? is used as a voltage controlled 
resistor connected to a simple filter 
network based around Q1: The 
controlling voltage is applied to the 
base of Q2 and can be varied 
manually or automatically through 
the use of a triangle wave generator 
consisting of a standard integrator 


and comparator oscillator. The 
frequency of the sweeps is 
determined by . the ‘speed’ 


potentiometer and can be altered 
from 0.5 Hz to about 10 Hz. 

A9 Vsupply was used so the unit 
can be fully portable if a PP3 battery 
is used, 


TRIGGER OUTPUT. 
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Touch keying 


A dynamic function (touch sensitivity) 
greatly increases the flexibility of 
expression available to the player of a 
music synthesiser. This circuit achieves 
the dynamic function by measuring the 
change over time of the keyboard 
switches and hence the velocity of the 
keys. 

The circuit is basically composed of 
three parts: firstly an RC time constant 
network (Rt, C1) controlled by the 
keyboard switches, a buffer amplifier 
and monostable (Q1, IC3) and a sample 
and hold circuit (IC1, C2, 1C2). 

Normally, C1 is kept charged up to 
+7V .through the chain of closed 
keyboard switches. When a key is 
pressed, the chain is broken and C1 


CMOS Sustainer for 
Electric Guitar 


I believe this must be one of the 
simplest and cheapest sustainers for 
electric guitars around. ICla and !Cib 
are both CMOS inverters, wired to act as 
op-amps. Any inverter will do the trick, 
such as 4009, 4049, 4069 or 4007. 

The gain of |C1a is determined by 
the collector-emitter resistance of Q1 
plus R2. If the output level is to remain 
constant while the guitar note decays 
away, the gain of |C1a must be increased 
by a corresponding amount. This is 
achieved by rectifying the output of !Cla 
through IC1b and D1 and passing the 
resultant DC voltage, which is smoothed 


discharges through R1. As the key is 
further depressed, contact is made with 
the trigger busbar, Q1 is turned on and 
the monostable triggers. The mono- 
stable gives out a 1 millisecond pulse 
which allows the analogue switch, 
1C1, to close allowing C2 to charge up 
to the voltage on C1 at the time. After 
this, the voltage is stored on C2. Since 
the input impedance of IC1 is about 1.5 
x 1012 ohms the delay time of C2 is 
very long. An output is available from 
the emitter of G1 to trigger envelope 
shapers, etc. To ensure that the response 
is the same all over the keyboard, the 
contact wires of the keys should be 
adjusted to the same spacing. 

W Stride 


by C4 and R7, to the base of Q1. This 
forces the collector-emitter resistance of 
Q1 to increase in proportion to the input 
level from the guitar. RV2 can be set to 


Organ Conversion For 
IC Piano 


This simple oscillator circuit overrides 
the decay characteristics of the 
AY-1-1320 touch-sensitive piano IC to 
provide the infinite sustain of an elec- 
tronic organ. In effect, it simulates hitting 
the piano key with great rapidity, such 
that the repeated note merges into a con- 
tinuous sound. The circuit is short- 
circuit-proof, and can be switched to 
revert to the original piano sound. If the 
frequency of oscillation is lowered, a 
vibrato effect occurs. Conversely, raising 
the frequency might cause breakthrough 
into the sound circuits, causing an 
unpleasant background noise. The 
values shown have been found to work 
quite satisfactorily. 


KEY 
CONTACTS 


TO 
AY-1-1320 


ORGAN } PIANO 


NOTE 

1C1 4S 4009,4049,4069 4007 etc 
O14 1S BC109C , 

D1 IS 1f:914 


© OUTPUT 


any desired level and when set high can 
easily overdrive the input stage of ‘the. 
guitar amplifier giving a valve-type of 
distortion. 
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ELECTRONIC MUSIC... 


SUPPORT 


PLASTIC 
SLEEVING BRACKETS 


alaz 


Nez D LLL Le, 


BIZ AZZ ea 


PHOTODIODES 
4N2175 


ONE METHOD OF 


CONNECTING DIODES 


TO AMPLIFIER 


Any ideas? 


Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item — depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 


Mdcacicditscdddidea 


ae edith 


FIBRE OPTIC 
PLASTIC 
MONOFILAMENT 


TORCH BULB 
& REFLECTOR 


TO BATTERY 
+12V 
lu Polyester 
1k 10k ae 
COMMON 


+18V 0 


TRIG 86 


Wo 


1C1 CD40T1IAE (C2 CDA01GAE 


ADSR envelope shaper 


When a negative going trigger pulse is 
applied to the input, [C2(c) dis- 
connects the ‘release’ pot, the bistable 
is set and the ‘attack’ pot connected 
to C1. C1 charges up to the threshold 
voltage of [C1(c) where the bistable 
is reset. IC2(b) causes C1 to dis- 
charge to the level set on the ‘sustain 
level’ pot. If S1 is in position ‘1’, when 
the trigger pulse goes high again 1C2(c) 
causes C1 to discharge via the ‘release’ 
pot. 


Fibre optic bass guitar 


This item is in effect a simple musical 
instrument. it consists of a number of 
short lengths of plastic monofilament fibre 
optic material arranged in such a way that 
when a fibre is touched then released 
it vibrates at its own natural resonant 
frequency (like a ruler twanged on the 
edge of a-desk). When in a light bearr 
supplied from a torch battery the vibrating - 
end sends sine wave impulsed along the 
fibre, at the fixed end there is a photodiode 
which with suitable circuitry feeds a signal 
to a normal audio amplifier. The sound 
produced is similar to that obtained using 
a tea chest, piece of string and broom 
handle, remember those days? Thickness 
of the fibres and length are not critical and 
it is best to experiment to obtain the sound 
that pleases the constructor. The fibres 
need be no longer than about 60 :m/m. 
Remember the shorter they are the higher 
the note produced. 


During the time !C1(a) is high C2 
is charged up forcing the output of 
IC1(d) low. Once I1C1(a) has gone low 
C2 begins to discharge and after a 
while 1C1(d)’s output will go high 
sustain is controlled by the mono- 
stable thus formed. It is retriggerable 
so that should a second trigger arrive 
before the cycle has completed the 


- cycle will restart. The 741 buffers 


the output. 


Parametric Equaliser 


CONTROLS 
INPUT 


300Hz 3KHz MIN MAX CUT LIFT 
FREQUENCY Qa RESPONSE 


+aV. 
G (BATTERY) 


100u 


pisToRTION Fuzz Unit For Guitar 


Our 


pur The battery can be switched on via the jack socket (a stereo jack can 
be used) 


50Hz CUT 200Hz 800Hz 3.2kHz 12.BkHz 


Por ‘ouTeur 
INPUT 100k ouTeu 


Graphic 
Equaliser 


Input must have a DC 
path to ground 


Use 741's for op-amps 
Cut and lift = 13 dB max 
Filter spacing = 2 octaves 


1.3915 
(NATIONAL 
SEMICON— 
DUCTOR) 


LL WAVE PEAK 
VOLTAGE DETECTOR 


Leave pin 9 open circuit for dot operation 
If an LM3914 is used the display is linear, not logarithmic 7 
ALL RED LEDS 
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FILTERS 


INPUT 13k 


“NS 


STATE VARIABLE 


OUTPUT \ P<4 eb 4th ORDER 
ONSE ~f BUTTERWORTH e e 
a) 40 , | Resronse 4th Order Elliptic lowpass 


(-24dB/OCT} 


Cutoff frequency is 4 kHz. To change cutoff frequency, scale 


60 4 
NB FINAL ROLLOFF ' 
80 | tT TVW iY (—12aB/0CT} capacitor C (four off) 
4k 8k 16k 
FREQUENCY 


39k 47k 


39k 5k6 


Lowpass Active Filters 


Inputs must have a DC path to ground 
OUTPUT 


F = 1 R R 
©” TERE 
INPUT 
2 pole roll-off = —12 dBioctave 
4 pole roll-off = —24 dB/octave 
R C F. 4 pole Butterworth 
107k 15n 100 Hz 39k 22k 
10k7 15n 1 kHz - 


10k7 tnd 10 kHz t 


OUTPUT 


INPUT 
RESPONSE 


2 pole Butterworth 


C FREQUENCY 


RESPONSE 
BANDPASS 


Fo FREQUENCY 


HIGH PASS LOWPASS 
+12dB8/OCT —12d8/OCT 


RESPONSE 


(3Q -1)10k 


Hignpass Oye rs Fo FREQUENCY 
Gain = Q 
Q and F, are independently variable. F. may be tuned with a double 
gang pot (for R). Q factors as high as 100 may be obtained. All 
responses track with frequency. 


R C fF NOTCH 
c 
107k 15n 100 Hz 
10k? 15n 1 kHz 
10k7 1n5 10kHz 
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Active Notch Filter 50 Hz Notch, Variable Q. 


The two R’s in parallel represent R/2 
The two C’s in parallel represent 2C INPUT 
For 50 Hz, R = 680k, C = 4n7 (a hum remover) 


RESPONSE Lowa 


Fo, 
FREQUENCY 


RESPONSE 


Fe 
50Hz 


O 
OUTPUT 


ks 


Q ADJUST 
47k 


FREQUENCY 


This is a modified version of the basic Twin-Tee notch filter. The Q can be 


. f adjusted by controlling the amount of feedback with the 47k potentiometer. The 
Abasic Twin-Tee notch. Rejection depends on component matching, so for best rejection offered by the circuit is ined by the matching of the passive 
components, but even with ordinary components a figure of 30 dB to 40 dB 
should be obtained. 


results use high-stability cornponents. 


Bandpass Active Filter 


Fo = 112K CV RATRB 
Q = 1127 RAIRB 


Gain =2Q? 


F. = 1kHz, C = 15n 


RA RB Q_ GAIN 
10k6 10k6 05 x05 
21k2 5k3 1.0 x 2.0 
RESPONSE High 42k4 2k65 2.0 x80 
84k8 1k32 40 x 32.0 
Re Lowa 
. This is probably the most common bandpass filter. The circuit is really only useful 
INPUT Fo for the.relatively low Q shown. For a higher Q one of the more complex bandpass 
FREQUENCY circuits should be used, such as the state variable filter. 


Highpass Active Filters 


Fo= 1. Hz 
©  anRC 


2 pole roll-off = +12 d8loctave 
4 pole roll-off = +24 dBfoctave 


INPUT 
R C F. 
107k 15n 100 Hz 
10k7 15n 1 kHz 
10k7 1n5 10 kHz 2 pole Butterworth 


4 pole Butterworth RESPONSE 


2 POLE 
' 
4POLE 


Fo FREQUENCY 
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GAMES 


“‘Heads or tails” 
— electronic decision maker! 


THIS SIMPLE novelty circuit is de- 
signed to electronically simulate the 
tossing of a coin; randomly producing a 
‘heads’ or ‘tails’ output. The output of 
the unit is displayed on two LEDs, one 
being marked ‘heads’, and the other 
being given a ‘tails’ legend. The unit has 
a pushbutton switch which is briefly 
pressed in order to ‘toss the coin’, and 
only one of the LEDs will be switched on 
when this switch is released, indicating 
the ‘decision’ of the unit. 

The circuit uses Q1 and Q2 in what is 
virtually a standard astable multi- 
vibrator circuit. The only deviation 
from the standard configuration is the 
inclusion of pushbutton switch SW1 in 
the bias circuit for Q1. As the circuit 
stands there is no bias te Qi, and the 
circuit therefore fails to oscillate. How- 
ever, if SW1 is operated the circuit can 
function normally. A roughly square 


wave output is then produced at the 
collector of Q2, and the specified values 
give an operating frequency of many 
kilohertz. 

This square wave output is fed to a 
4017 divide-by-ten circuit, which is 
used here effectively as a form of bi- 
stable circuit. After each five input 
cycles, the output of IC1 (pin 12) 
changes state, and while the clock 
oscillator is functioning, this output 
therefore changes state a few thousand 
times per second. LED1 and LED2 are 
the two indicators, and are driven from 
the output of IC1 via current-limiting 
resistors R5 and R6. When IC1’s output 
is low, R6 and D2 are effectively short 
circuited by the output stage, but D1 
will be switched on. Conversely, when 
the output is high D1 and R5 are short 
circuited, and it is D2 that is switched 
on. While the oscillator is running, both 


LEDs appear to be switched on since the 
switching action is far too rapid for a 
human observer to perceive. When SW1 
is released and the oscillator stops, IC1 
will stay in whatever output state it 
happened to have at the instant the 
oscillator stopped. There is, of course, no 
way of predicting which state this will 
be, and which of the LEDs will be 
switched on. It is purely a matter of 
chance whether the unit indicates 
‘heads’ or ‘tails’. 
SW2 is the on/off switch. The current . 

consumption of the circuit is only about 
5 mA. 


6 9 
4017 8 
TOP VIEW 
1 8 BC109 


E 1 
BASE VIEW 
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Zap! Pow! Zeep, zeep! 
— vaporise those Cylons! 


Star Wars, Star Trek and Battlestar 
Galactica have brought a new 
dimension to electronic technology — as 
any eight or nine-year-old child will tell 
you (and at length). 


This circuit, from W.H. Spriggins of 330 


South Melbourne, can be assembled 
into a suitable plastic toy ‘space gun’ 
and will keep the junior space warriors 
happy for ages (until they save up for a 
really-truly laser, that is). 


A simple high-pitched oscillator, ° 


having plenty of harmonic output, is 
made from a UJT oscillator. This drives 
a straightforward Darlington audio 
output stage. Sound is produced by a 
rocking armature insert (telephone 
type) or a high impedance speaker (75 or 
100 ohms, for example). The circuit is 
‘triggered’ by a spring-return push- 
button (SPDT). An __ electrolytic 


HIGH IMP. SPK. 
OR ROCKING 


NOTE 1 
VALUE MAY BE REDUCED IF LEDS ARE NOT USED 
DURATION OF SOUND PULSE DEPENDS ON VALUE USED 


NOTE 2 


ARMATURE INSERT 


TRIGGER 


AMPLIFIER ARRANGEMENT TO SUIT SPEAKER (ROCKING 
ARMATURE TELEPHONE RECEIVER IMPEDANCE APPROX. 


100R) 


capacitor is charged by the battery 
when the trigger is not pressed. When 
the trigger is operated, the 220 uF 
capacitor discharges via the circuit. 


Discharge is rather rapid and a short 
‘zeep (rising tone) is emitted and the 
two LEDs light up. 

Go get them Cylons! 


Siren circuit 


This circuit simulates the sound of an 
American police car. Just the thing to 
stimulate a child's ebbing enthusiasm 
for an expensive Christmas present! 
The 555 timer is used as a very low 
frequency oscillator giving regular 
charges to the 22u capacitor, C1. The 
capacitor discharges through RI and R2 
until the next pulse comes from the 555. 


The changing voltage on the base of the 
first transistor changes the frequency of 
the oscillator, rising quickly in fre- 
quency and falling slowly. 


Flashing LEDs can be added with a 
current limiting resistor at the point 
marked ‘A’. Submitted by David 
Brighton of Huonville, Tasmania. 


Any ideas? 


Have you had a bright idea lately, 
or discovered an interesting circuit 
Modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 
We pay between $5 and $10 


per item — depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 


would like to see, ara novel 
. applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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GAMES 


D1 cs 
10n 


1N914 


30 SEC MONOSTABLE 


Traffic lights 


This circuit for a traffic light system 
that can be used in model town applica- 
tions. or for a child’s toy has been 
designed by C.A. Symes of Flynn ACT. 

The six JK flip-flops form a sequence 
counter to:achieve the same sequence of 
operation as traffic lights using red, 
green and orange LEDs. 

When the circuit is switched on, R5 
and C6 set the flip-flops ICa and IC3b 
and the other four flip-flops are reset. 
This turns the lights on in the correct 
sequence. 
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ict 
iC2 } PIN13 
c3 


1C1, 2,3 ALL 7476 


+5V 


C1 
1C2 } PINS 
Ic3 


Note: IC 1b should be reset therefore the wire from pin 8 to pin 7 should 


be removed. 


IC3b should be set (i.e: Q high). The reset line from R5C6 to pin 3 of 
1C3a should be connected to pin 7 of IC3b. 

In order to drive more than one LED off each flip flop will require a 
transistor driver stage for each output. 


A one second clock is formed by IC4 
and its associated circuitry, but the 
clocking of the flip-flops is inhibited by 
the NAND gate IC5a. IC6 forms a 30 s 
monostable flip-flop. Pin 3 is: usually 
high for 30 s, then it goes low and the 
gate IC5a goes high and the clock then 
pulses the flip-flops. 

The traffic lights then change from 
orange to red (green in the other direc- 
tion) at a 1 s step rate. IC5b output 
changes from low. to high as either 
orange light switches on. When the 


orange light switches off and the red 
goes on the output of IC5b goes low. This 
sends a pulse through the diode D1 
which causes the monostable output to 
go high again and disables gate IC5a 
again for a further 30 s. 

Resistor R4 holds the trigger line of 
IC6 high to prevent false triggering of 
IC6. 


Penalty Kicks 


W. designed this following hand held 
game to be simple for construction, 
cheap and most of all fun for the 
operator. The idea of the game is to put 
yourself in. the position of the goal 
keeper and to guess which way the 
striker is going to kick the ball, by turning 
the rotary switch to the marked 
positions. The shoot button is then 
pressed; a noise will indicate whether the 
operator has guessed right. 


IC1, a 555, is wired up as a astable 


multivibrator running at about 100 Hz’: 


feeding the clock input of the 4017. If the 
‘shoot’ button is not operated, the Q 


output of the latch formed by IC5a,b is - 


low, allowing the 4017 to count. Three 
LEDs are driven by the 4017; in the reset 
state these are blanked by the latch. 
Switch SW1 is turned into the 
position the ‘goalie’ thinks the ball will 
come towards the goal. The ‘shoot’ 


SUGGESTED FRONT PANEL 


button is pressed. IC2 stops counting and | 
one of the LEDs lights. 

If you guessed correctly the ‘saved’ 
LED is lit via I1C3a,b or c anda 1 kHz 
sound generator built around IC8 is 
sounded for just over a second, being 
controlled by IC7, a: one-shot 
monostable. 

if you ‘let the ball into the goal’ a 
buzzer is triggered, formed by IC6. 
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MOTOR CARS 


Thermatic fan controller for a vehicle 


Engine temperature is sensed by a 
thermistor, TH1, mounted at a conveni- 
ent point on the engine block. This 
thermistor controls a Schmitt trigger 
(Q1 and Q2) which drives several power 
transistors (Q5 and Q6), connected in 
series with the fan motor, via two in- 
termediate stages (Q3 and Q4). 

So that the operating points of the 
Schmitt trigger remain stable despite 
supply voltage variations (as much as 
30% in 12V systems) the collector 
supply to Q1 and Q?2 is stabilised at 10 V 
by zener diode ZD1. This also ensures 
supply line spikes do not cause spurious 
operation of the fan. 

Potentiometer RV1 sets the switch-on 
temperature while RV2 sets the switch- 
off temperature. 

When the engine is below the re- 


quired temperature the voltage drop 


across TH1 should be above 1.2 V. Thus, 
Q1 will be on and Q2 will be off. As no 
collector current flows in Q2, Q3 and Q4 
will be off and no base drive will be 
applied to Q5/Q6. Thus, the latter tran- 
sistors do not conduct and the fan will be 
idle. 

When the engine reaches the required 
temperature, the voltage drop across 
TH1 will fall below 1.2 V (preset using 
RV1) and Q]1 will turn off. Q2 then turns 
_ on and base current will be supplied to 
Q3 via D1,Q2, RV2 and R6, turning Q3 
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on- This turns Q4 on which applies base 


drive to Q5 and Q6, turning them hard 
on, operating the fan. 

Diode D3 prevents back-emf spikes 
from destroying the two MJ2955s when 
the unit turns them off. 

There will be a certain amount of hys- 
teresis in the operation of the Schmitt 
trigger. However, the collector current 
in Q2 will vary as Q1 will turn on 
gradually when the temperature drops 
below the preset switch-on tempera- 
ture. Thus the base current to Q4 will 
vary. The point at which insufficient 
current is supplied to Q3 can be set by 
varying RV2. 

Construction 

The whole unit was constructed in a die- 
cast aluminium box which was bolted to 
the vehicle chassis. inside the engine 
compartment. The MJ2955s_ were 
mounted directly on the case, no insu- 
lation is required as the collectors are 
connécted to OV in any case. General 
construction is non-critical. However, I 
used a pc board and supported it by sol- 
dering the common connection copper 
area to the backs of the pots which were 
mounted on the box. 


The thermistor I used had a re- 


‘sistance of 34 ohms at 77°C (170°F). In 


general, R1 and RV1 are selected such 
that. the voltage across the thermistor 


O +12V (BATTERY) 


O Ov (CHASSIS) 


TH1 is 1.2 V when the engine is at its 
recommended operating temperature 
(or in the middle of its operating tem- 
perature range). Whatever thermistor 
you use, you will need to know its re- 
sistance at that temperature. Knowing 
this, you can calculate R1 and RV1 as 
follows: . 
Rl =4xR,,,, (at operating temp.) 


RV1 = 6x R,,,, (at operating temp.) 


Having calculated these values, use 
the component nearest in value above 
that calculated. The correct setting of 
switch-on temperature should be within 
the range of RV1. Values used in my 
unit were, R1 = 150R, RV1 = 250R. 

You will need an engine temperature 
meter of some sort to set the on and off 
points correctly. 

All resistors should be of the rating 
specified. Those used around Q1 and Q2 
(Rl to R5) may be '4-watt types, but 
%-watt or higher rated types my be 
more reliable. I did not find it necessary 
to use low value emitter resistors on the 
MJ2955s to assist current sharing 
(though it may be a good idea to match a 
pair for Vbe...Ed.).. The current 
through the fan motor when connected 
directly across the battery was 
8.6amps. In this circuit it draws 
7.7 amps but the loss did not noticeably 
affect the cooling. 


Headlight delay 


Ever driven home late at night and had 
to risk life and limb walking in the dark 
from the car to the house? Well, the 
problem is easily and cheaply solved by 
- adding this circuit to your car, says 
Stephen Mann of Forrestfield, W.A. 

The system is built around the ETI- 
232 courtesy light délay unit (or 
extender) from the October 1974 issue 
and Simple Projects Vol. 2. 

Coupling this to the headlight relay 
as shown provides a particularly good 
turn-off delay for the headlights. 
Operation is simple. Whilst the head- 
lights are still on, operate the 
pushswitch. The headlight switch may 
now be turned off and the delay unit and 
auxiliary relay will keep the headlights 
on. The length of time the headlights 
remain on is dependent on the value of 
C1 and the headlight relay dropout 
voltage. 

The unit was installed on a Toyota 
Corolla and a value for C1 of about 300 
. uF gives a delay of about 60 seconds. 
The auxiliary relay is simply a 12 V 
type with double changeover contacts. 


H. LIGHT RELAY 


| 


PUSH 
NON-LOCKING 


H. LIGHT 
SWITCH 


ETI 


COURTESY 
LIGHT 


DELAY UNIT 


AUXILIARY RELAY 


Idle cutout for 
car air conditioning 


Mr R. Lee of Beverly Hills, NSW, 
found a simple and effective solution to 
the problem of car air conditioning load- 
ing the motor when idling. 

Being the owner of a small-engined 
car fitted with air conditioning, I found 
that in city traffic, owing to the frequent 
stops, the extra load of the air condition- 
er’s compressor was causing the engine 
to overheat and idle roughly, sometimes 
stalling. 

Commercial units to disengage the 
compressor at idle are available, but 
expensive and none too effective. By 
modifying the ETI Over-rev Alarm 
(Project 322, Mar. ’80) I have constructed 
an automatic idle cutout switch which 
disengages the air conditioner compres- 
sor’s magnetic clutch during the time 
the vehicle is stopped, with the engine 
idling. 


The changes necessary to the Over- 
rev Alarm’s circuit are: 


1) Increase C2 from 100n to 220n (four: 
cylinder car) 

2) Only one adjustment is necessary, 
therefore only RV1 is required. 


3) A Bosch automotive relay is used in | 


lieu of the Sonalert (its contacts being 
wired to the compressor magnetic 
clutch). 

4) A diode is placed around the relay to 
protect Q1 from voltage spikes. 


SWITCH IS 3-POSITION, 2-POLE. 
POSITION 1: 1OLE CUT-OFF (AT IOLE 
COMPRESSOR DISENGAGED). 
“POSITION 2: MAGNETIC CLUTCH OFF 
(FAN MAY SE ON iF REQUIRED). | 
POSITION 3: NORMAL OPERATION. 
N.B. MAGNETIC CLUTCH IS ALWAYS 
UNDER THE CONTROL OF THE 
THERMOSTAT. 


5) A LED is mounted inside the car for 
visual indication of the unit’s operation. 
6) A three-position switch is used to 
allow: 
(a) air conditioner to 
normally 
(b) idle cutout switch in-circuit 
(c) magnetic clutch circuit discon- 
nected but with fan operating (to 
reduce load for steep hills, etc) 
The block diagram shows how the unit 
is connected to the car air conditioner’s 
and car’s electrical systems. 


operate 
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MOTOR CARS 


Programmable wiper controller 


This simple circuit uses cheap, readily- 
available components. 

The relay contact is wired in parallel 
with the standard windscreen wiper 
switch. A single push of the WIPE but- 
ton activates the relay for about one 
second, giving one wipe of the screen. 
Another push of the WIPE button within 
40 seconds of the first will operate the 
wiper again, which then continues at 
. the interval set by the time between the 
first and second presses of the WIPE 
button. The interval is therefore easily 
programmed by pressing the WIPE but- 
ton twice, when the screen needs wiping 
at intervals. If the rainfall increases, 
the WIPE button is pressed again 


to set a shorter interval between wipes. 


The STOP button may be pressed at 
any time to stop the wiping. However, if 
the WIPE button is again pressed within 
40 seconds after the last wipe, an inter- 
val is again programmed. The last wipe 
is always remembered as long as it was 

less than 40 seconds ago. Programming 
becomes:second nature once you’ve done 
it once or twice and requires no fiddling. 

The circuit operation is as follows: Ifa 
wipe has not occurred within the last 
40 seconds, pins 6 and 2 of IC3 are below 
their threshold level, so pin 3 of IC3 is 
high. When the WIPE button is pressed, 
pin 2 of IC5 momentarily goes low, 
allowing the one-second monostable, 
IC5, to work, activating the relay and 
the wiper. At the same time, the 33u 
capacitor is charged up. This discharges 
slowly after the relay has again turned 


off. When the WIPE button is again 
pressed, within 40 seconds of the first 
press, pin 3 of IC3 is now low (pins 2 and 
6 are above the threshold) so IC6d can- 
not operate. The flip-flop formed by 
IC6a/IC6B is switched so that the oscil- 
lator formed by IC1 is enabled, thereby 
causing IC2 to count up, ramping up 
pin 3 of IC4 until the voltage on it rises 
to that on pin 2, thereby operating the 
monostable, IC5, via IC6d. IC6a is also 


*" switched, stopping the counter. A count 


is thus stored in IC2, corresponding to 
the interval time. 

The STOP button resets the counter. 
IC6 forms a power-on reset circuit. 

The circuit was built on a 60 x 67 mm 
pe board and mounted in a cigarette 
box-sized case under the dashboard, 
with the two buttons on the front. The 
relay was mounted in the engine com- 
partment so it could not be heard. 


The cold start booster 


If you’re a skiing enthusiast and you’ve 
been catéht in sub-zero temperatures 
with a reluctant ignition then you'll 
appreciate this little circuit. Originally 
designed to cure cold starting problems 
encountered with a CDI kit, it adds an 
extra six volts to the ignition circuit 
potential just at the time when the bat- 
tery voltage is likely to be at its lowest. 
The circuit uses a diode switching 
network to provide an alternative start- 
ing circuit to the ballast resistance and 
low resistance coil circuit found in vari- 
ous makes of cars. 

It works as follows. The battery vol- 
tage, B1, is switched in series with the 
car battery when the starter solenoid is 
energised, providing the extra boost. 
Diode D1, being reverse biased, isolates 
the boosted voltage from the rest of the 
car’s 12 V circuitry. Diode D3 prevents 
Bi discharging via the coil (or CDI) and 
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” «FROM IGN 
—-O 


"=12V 


START, 


EARTH _ 
py . 6)— 


COIL (CD!) 


3) 


SOLENOID 


01, D2, D3 400 V, 5A 1N5625 or sim. 
B16 V lantern battery type 509 or 609 
Reverse all polarities for + ve earth 


the starter solenoid. Diode D2 prevents 
BI being charged via the starter solenoid. | 

Fail-safe operation is assured because 
if B1 fails the ignition circuit is ener- 
gised the normal way via Dl. In my 
circumstances I had a lantern battery 
on hand which fitted snugly under the 
dash and was connected via alligator 
clips for easy replacement. I used auto- 
motive terminals for the connections to 
the car’s electrics, enabling the booster 


circuit to be inserted between the igni- 
tion switch terminals and the normal 
leads. 

A possible modification for those who 
wish to use a rechargeable battery 
would be to add a bleeder resistor in 
parallel with D2 to trickle-charge B1 
while the car was running. 

The circuit has been running reliably 
since last winter with sure-fire starts 
every time. 


LCD tacho 


This rev counter circuit, sent to us by 
L.W. Brown of Burwood, Victoria, 
was built as an automotive tacho and 
has functioned for several years. 

The tacho consumes very little power 
because of the use of CMOS ICs and a 
liquid crystal display. At night a dash 
lamp is necessary for viewing, and the 
type of display I used does not function 
. in extreme heat, nor did it work com- 
pletely on frosty mornings, so it may be 
preferred to use a display with a wider 
temperature specification. 

I used a display featuring a single 
edge connector, and the pc board was 
built the same size as this display-plus- 


edge connector. A very compact module 
of approximately 77 x 44 x 24 mm was 
constructed. by mounting the pc board 
behind the display. - 

The circuit uses a conventional 555- 
type tacho stage, driving two. decade 
counters. Each decade counter drives a 
latch decoder driver and then the dis- 
play. A 60 Hz square wave oscillator 
supplies the ac drive to the LCD and to 
the drivers. As this is a four-digit dis- 
play reading directly in rpm, the two 
trailing digits are fixed at zero. These 
‘on’ segments of the display are driven 
with an out-of-phase signal, while the 
‘off segments are driven with the same 


emaor = + t2V 


aL Lire on seaments 


OF BOTH TRAILING ZEROS 


GND 


signal as the common terminal. 


The timebase provides the necessary. 
gating for counting by generating the 
display latch followed by the counter 
reset signal. The gate times required for 
a four-stroke engine are: 


0.3:s for four cylinders 

0.2 s for six cylinders 

0.15 s for eight cylinders. 

For a single cylinder two stroke engine 
the gate time is 0.6 s. 

If a de supply is not available, try 
connecting a 10k resistor from the 
points to the 12 V input. I have not tried 
this ‘self power’ modification, however. . 


Brake fluid indicator 


This circuit indicates by means of a 
warning light and a buzzer when the 
fluid in the tank of a braking system is 
getting low. 

Normally both electrodes are 
immersed in the brake fluid, and the 
bases of Q1 and Q2 are at ground 
potential (the fluid makes a connection 
between the electrodes and the brake 
cylinder which is connected to the 


car chassis). If the fluid level should fall, . 


and either of the electrodes becomes 
dry, Q1 and Q2 will turn on which will 
turn on Q3 and Q4 and the alarm 
will be energised. 


ELECTRODES (4BA BRASS 
STUDDING ON PROTOTYPE) 


Q1,2,3 are BC 107 ” 
O415 BC461 
D1is IN4001 


63 


Square wave and pulse generator = sassed 


This hobbyists’ square wave and 
pulse generator can be built in a jiffy 
box and powered with a 9 V battery. It is 
meant as a clock, to power IC experi- 
ments. 

With S1 to the right, square waves 
are generated in five overlapping 
ranges, each variable 10:1, via RV2. 
Total range is about 1 Hz to 100 kHz. 

With S1 to the left, five fixed frequen- 
cies are generated: 10 Hz to 100 kHz, as 
selected by S2. The pulse width is vari- 
able in this mode. RV1 alters the duty 
cycle 1% through 99%, on the time-base 
of the frequency selected. 

Table 1 shows the value of capacitors 
required, whilst table 2 shows the pulse 
widths available. 

To test, connect an 8 ohm speaker in 
series with a 100R resistor and a 100 uF 
capacitor between the output and 0 V. 
Through the audio range it will squeal; 
when in the LF/short-pulse mode, it will 
click. 

Quite a neat idea, from Ron Mellor 
of Peakhurst, NSW. 


RAVI 
470k" 


_ a RANGE (Hz) ————— 


TABLE TABLE 2 


10us-ims 
cs p ‘10° 1us - 100 us 
‘ . 100 ns *- 10 us 


* may not achieve 


+9V 


" 
a 100U 


“OR 500k 
** disc ceramic or mylar caps 
P.W. = 0.7AC 

1 


fo- Tae 


PULSE WIDTH RANGE (RV1) 
t ms - 100 ms 
100 us - 10 ms 


| Single Push-button Op-amp Flip-flop 


This circuit will be of use to construc- 
tors who find that while designing a cir- 
cuit with quad op-amps, they have only 
one spare op-amp in their packages. 

Upon switch-on, the CR combina- 
tion at the inverting input takes the out- 
put to —9V. The non-inverting input 
causing the output to switch to 9 V. 

Even if the push-button is kept 
depressed, the circuit will not oscillate 
because the non-inverting input will now 
become 4V5, and the inverting input 
(22k/127k6) x 9 = 1V55. When the push- 


» 


button is released the 220n capacitor can 
then charge fully to the op-amp output 
of 9 V and the non-inverting input falls to 
OV. 

The circuit will maintain this new 
state until the push-button is pressed 
once again, when the reverse will occur 
taking the op-amp output back to —9 V. 

There are two further points; the CR 
combination may be taken to the —9 V 
terminal to allow the op-amp output to 
become 9 V upon circuit switch-on. This 
circuit may also be powered from a 


NOTE: 

(C1 1S ANY OP-AMP, 
OR PART OF PACKAGE 
{EG QUAD) 


single rail power supply if point A is con- 
nected to a voltage divider comprising 
two resistors of 4k7 between the battery 
positive and ground, giving approximate- 
ly positive and ground alternating states. 


Untuned HF crystal 
oscillator with low 
harmonic output 


XTAL 


+9 ~ +12V 


100 


2N918 
2N3563 
2N5770 


| 1-5MHz | 0.0022uF) S60pF 


2.2k 


This untuned version of the familiar 
Colpitts crystal oscillator will accept 
crystals in the range 1 to 20 MHz and 
Provide an output with the second 
harmonic content (usually the highest 
amplitude) attenuated by 60 dB, or 
sometimes more. The crystal oscillates 
in the series resonant mode on the 
fundamental frequency. (Note that 
this frequency will differ from its 
parallel mode frequency). Parallel 
mode operation is achieved by placing 
a 5-6 pF trimmer in series with the 
crystal and trimming to frequency. 


ree 


Symmetric multivibrator using 


two inverting gates 


THIS CIRCUIT provides a frequency 
fairly independent of supply voltage, 
the output having a near-perfect 1:1 
duty cycle. It is based on the improved 
astable multivibrator circuit described 
in ETI Circuit Techniques Volume 1, 
p.68, and is useful when low power con- 
sumption and simplicity are the main 
considerations. 

The circuit uses the dual RC relaxa- 
tion circuits formed by R1C1 and R2C2, 
and is self-starting as it has no stable 
steady-state. While astable multivibra- 
tors using a single RC relaxation circuit 
suffer non-unity space-to-mark ratio 
due to the transfer voltage not being 
exactly halfway between the supply vol- 
tages, this circuit avoids the problem by 
using a dual relaxation circuit based on 
two inverter sections on the same IC chip. 

The voltages applied to the gates of 
both inverters relax exponentially until 
one of them reaches its gate’s transfer 
voltage. Hence the states of the inverters 
change instantaneously and the cycle 


repeats with the two inverters swapping 


their roles. 


.C1=C2 
R3 = R4»R1=R2 


D = 2.2R1C1 
PERIO! C2 


Resistors R3 and R4 should have a 
value of more than three times that of 
R1 and R2 for the RC relaxation circuits 
to behave as if R3 and R4 were infinite. 
However, too high values of R3 and R4 
may affect the operation of the circuit as 
the voltages at the inputs of the 
inverters may then fail to follow the re- 
laxation voltages. The only require- 
ments for proper operation are that IC1 
and IC2 must be sections of the same 
physical integrated circuit chip, and 
that corresponding components of the 
dual circuits must have the same nomi- 
nal values. 


R2 


C1 


In my particular application, I used a 
4009 CMOS hex-inverter chip with R1 
= R2 = 300k (20% tolerance), R3 = R4 
= 1M (20% tolerance), C1 = C2 = 680p 
(10% tolerance) of the same production 
batches. The frequency obtained is 
fairly stable (with only 33% variation 
when the supply voltage varies between. 
3.3 V and 15 V) and its duty cycle is 
almost a perfect 1:1 over the whole 
permissible range of supply voltage. 
When the ratio R3/R1 = R4/R2 is high, 
the period of the circuit should have the 
value of 2.2R1C1; in my application it is 
about 400 ns. 


555 Voltage Control 


' 


This circuit was developed’ to provide 
a cheap, reliable and accurate voltage 
controlled oscillator. It uses readily 
available components and the control 
over mark-space ratio common to other 
555 circuits is retained. Frequency- 
voltage response is linear over approx- 
imately one. decade making the circuit 
useful in timing applications. Operation 
is as follows : 

IC1 buffers the input voltage and 
produces the control current for IC2. 
IC2 is an operational transconductance 
amplifier and produces an output cur- 
rent proportional. to the control current 
multiplied by the differential input 
voltage. This output current is used to 
charge and discharge the capacitor C1 in 
the normal way. The equation for out- 
put-high and output low times are given 
below : 

Output high time = R1C1(47.5+R4) 


9024 Vcontrol 


V-CONTROL 
2—Vece VOLTS 


Output low time = R1C1 
192V 


control 


where all resistances are in kilohms and 


all capacitances are in microfarads. 


O 
+3-9V 


R4 
SEE TEXT 


Current consumption is a miserly 
10 mA from a 12 V supply making the 
unit suitable for battery power. 
18 N.B. — R1 should not be less than 
k. 
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OSCILLATORS AND PULSE GENERATORS. 


AVS OFFSET 
10k ADJUST 


Sweep generator 


AN INTERSIL 8038 voltage-controlled 
oscillator can form the basis for a highly 
accurate. sweep frequency generator 
when driven by a sawtooth waveform. 
In the circuit, Q1 and Q2 form a linear 


sawtooth generator, with Q1 providing 


a constant current source charging 
capacitor Cl until the unijunction 
transistor Q2 conducts, discharging C1 
through R5. Potentiometer RV1 adjusts 
the period of the waveform, normally 
about 20 ms, and hence the sweep speed. 

Q3 and Q4 are a Darlington pair 
which reduce the non-linearity of the 
sawtooth due to loading. RV2 is a sweep 
width adjustment for the external 
X-input of an oscilloscope. IC1 enables 


the amplitude and average dc level of 
the sawtooth to be varied independently, 
thus varying the sweep excursion (RV3) 
and the centre frequency (RV4). 

IC2 provides a buffered: input to the 
function generator and also compen- 
sates for the non-linear voltage-to- 
frequency characteristics of the 8038 by 
applying feedback through R9 from one 
of the two current sources on the 8038. 
IC4 provides a buffered sinewave output. 

With zero volts applied to pin 8, i.e: 
RV4 set to mid-range and RV3 at 
ground, the frequency of oscillation is 
given by: : 

f = 0.15/(RV6 + R12) x C4) 
For the component values shown this 


RVG & Frea. 


O +18V¥ 


SYMMETRY 


SINE WAVE 
out 


ranges from approximately 6 kHz to 55 
kHz. RV6, R12 and C4 may be chosen to 
provide a centre frequency from 1/1000 
Hz to 1 MHz. However, for optimum 
performance the charging current 
through RV6 and R12 should be in the 
range 20 uA to 2 mA. Once RV6 is set, 
further variation of the centre frequency 
is obtained with RV4. 

The duty cycle may be varied over a 
range of 50% by RV9, and a sweep ex- 
cursion of up to 1000: 1 is obtained by 
adjusting RV3. RV8 adjusts the sym- 
metry and RV9 adjusts the distortion of 
the sinewave output. The output distor- 
tion was found to be less than 1% witha 
linearity of better than 0.1%. 


OUTPUT TO 
BUFFEROR 
MIXER — 


Li 


LINK 
= WINDING 
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2N3563,4,5 
BC107 
BF115 


0.01F 
DISC 
CERAMIC 


High performance 
RF oscillator 


This high performance PF oscillator will 
produce an output that is level to within 
+ 10 mV over approximately a 2:1 
frequency range. Stability is quite good 
following warm-up provided the usual pre- 
cautions are taken. Single point earthing 
is an advantage. 

With the component shown the oscillator 
will work from 2 MHz to about 25 MHz. 
L1/C1 should be selected according to 
the desired range. 

Actual output depends on the link wind- 
ing. The turns ratio of the link winding to 
L1 should be about 10:1. Couple the link 
winding to the ‘earthy’ end of L1. Tight 
coupling degrades stability. About 300 mV 
to 500 mV is readily obtained with only 
loose coupling. 


Op-amp Oscillator TTL Oscillator Vin on 
R 0 TO 10V) 100k 
Precision VCO 


SCALE FACTOR 
TRIM 


JUTPUT 
2n0 o 


390R 
a 
nv 
nob log 
oy, 


. 


1/6 74LS14 


Vary C to change frequency — 
Do not increase the size of the 
390R resistor 


F~\1_ (rule of thumb) 
RC Frequency range = 1 Hz to 1 MHz 


LED Flasher 


. +15V 
F = (— Vyy)/2.09 x (Re/Ryy) x WR, Cy) Hz 


Maximum frequency = 10 kHz 
Linearity = 0.05% 

Response time = 10 us 
Op-amp powered from + 15 V 


The M331 is a precision voltage-to-frequency converter. In this application 
an additional op-amp is used to facilitate immediate response to changes of 
the input control voltage. The other advantage of the use of an additional 
op-amp is an increase in the sensitivity of the circuit to low control voltages. 
The limit here is the offset voltage and current for the particular op-amp 
used. The 741 specified is satisfactory although an improvement would be 
obtained if alternative devices were used, e.g: LM108, LM308A or LF351B. 

Note that the 4n7 capacitor in the integrator should be a mylar capacitor to 
ensure accurate operation. 
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1 Hz flash rate Variable flash rate 0 to 20 Hz 
Average current drain = 0.32 mA 

Circuit uses the timing capacitor 

to boost the output voltage 


Vin 
0 TO +6V 


Function Generator 


LINEAR V TO} 
CONVERTER 22k 
DISTORTION 
-———© 
-6V 


a7or_ 
OISTORTION 


TIMING 
CAPACITOR 


CURRENT 10n 


MIRROR 
CA3046 


SINEWAVE 
OUTPUT 


“100 
Oscillation frequency F = 3201/C Hz, where | is in mA and C is in uF ' T 
Maximum frequency = 1 MHz 
Best THD of sinewave = 0.5% ; 
When SW1 is open-circuit, the sinewave becomes a triangle +10 SQUAREWAVE 
Typical supply current for the XR2206 is 14 mA ov PUL OUTPUT 


F 
CRYSTAL 


Gated TTL crystal 


oscillator 


Gating a TTL crystal oscillator on 
and off with a digital signal is easily 
accomplished with the above circuit. The 
bracketed portion shows a switch that 
connects the spare input of one gate to LO - 
45V to turn the oscillator off and H1 to turn it ON. 
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CMOS 555 Oscillator 


Triangle/Square Wave Oscillator 


INTEGRATOR 
c 
SCHMITT TRIGGER +10V 
8 
~10V 
+ 
8 A 5V 
~5V 


10k FREQUENCY 


| SLOW POT Output frequency F = (pot fraction/2RC 

Pot fraction can be 1/1 to 1/100, giving a 100 to 1 
toon range from the pot 
Suitable frequency range = 0.01 Hz to 50 kHz 
Run op-amps from + 12 V 
This oscillator provides both triangle and square wave outputs at a fre- 
quency that can be varied over a range set by the 10k pot. A dual op-amp such 
as the TLO72 is suitable and would provide frequencies to beyond 50 kHz. 


Output frequency F = 1.46/C(RA + RB) 

C in farads, R in ohms 

Quiescent current ~ 120 uA 

Input current ~ 50 pA (this allows the use of 
resistors up to 10M in value) 

Frequency range 0.001 Hz to 500 kHz 
Supply range 2 to 18 V 

Rise and fall time (pin 3) = 40 ns 


RA,RB Cc F NN 

10M  10u TANT 7.3 mHz no 
1MO Tu 0.73 Hz 1% 

100k 100n 73 Hz e 2 

10k 10n 7.3 kHz nn SINEWAVE 
10k 1n0 73 OUTPUT 


-2v 


‘Wien Bridge Os 


cillator 
Output frequency F = | 


z 


LOW DISTORTION 
SINEWAVE OUTPUT 


2X1N4148 a 


390R 
1% 
; ; : -1V39 
Adjust all presets for minimum distortion 
Typical THD = 1% 19k+620R 


Best THD = 0.5% 


When designing a compiete function generator it is often convenient to start with 
one of the triangle/square. wave oscillators given earlier and convert the triangle 
wave into a sinewave. This is a particularly good method if a sweep oscillator is 
required, since sinewave sweep oscillators are extremely difficult to design. 
Some experimenting with the preset pots is necessary to obtain minimum 
distortion, although this is not particularly difficult. 


The RA53 is a negative temperature coefficient 
thermistor; it sets A, to 3 for stable oscillation. 


Linear VCO/Function Generator 


CONTROL CURRENT 
(50nA TO SQQuA) 
O 


Schmitt levels = Rx 0.449 = 3.9 x 0.449 = + 1V75 
1000 


Oscillation frequency F = I(C x 4x 1.75) = 1/7C Hz 


“12V For C = 470p, | = 50-nA, F = 15 Hz 
10k For C = 470p. }:= 500 uA, F = 150 kHz 
, For C = 47n, | = 50 nA, F = 0.015 Hz 
2.5% 0.449mA For C = 47n, 1 = 500 uA, F = 150 Hz 
=12V Run all devices from + 12 V 


BUFFER 


> 


SCHMITT 
TRIGGER 


22k 
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4X1N4148 


Linear VCO 


Vin 
(CONTROL) 


c 
R 
100k 


BC182L 


1M0 


Triangle and square wave outputs 

Output frequency F.= (1.667 x 10-7 x VIC Hz 

1f C = 1n0 and V,, = 10V, then F = 1.66 kHz 

Changing both R’s from 100k to 10k will increase F by x 10 


For low frequencies use TLO81 op-amps 
Frequency range 0.1 Hz to 10 kHz 


Staircase Generator 


Output frequency F = F_/64 Staircase is made up of 64 steps 
Vv 


CLK 


“#— ALL 1% 


OUTPUT 


The 4024B is a CMOS seven-stage binary ripple counter. Upon receipt of a clock 
pulse the counter selects a cornbination of the resistors and increases the ~ 
voltage at the output of the op-amp buffer. As with all edge-triggered devices the 
clock should be conditioned to have a single clean edge with a rise and fall time 
faster than 5 uS. The device clocks on the falling edge of the clock waveform. 


Dual Integrator Oscillator 


“Quadrature outputs (ie sine and cosine) 


_ 1 wz . 
2rRC 

To change frequency, change both R's or both C’s. 

Maximum frequency ~ 20 kHz 

Minimum frequency ~ 0.016 Hz using C = 
op-amps 

Oscillation amplitude 


Output frequency F = 


1u0, R = 10M, and TLO81 


= 2x(zener voltage + 1V2) V,, 


This oscillator provides two sinewave outputs with a phase shift of 90° with 
respect to each other, i.e: sine and cosine waveforms. The output frequency is 
relatively stable provided good components are used, and distortion figures 
below 0.1% are easily obtained. 


Variable Length Tone Burst Generator 


O -6V 
10k 2 SIMPLE DAC 
3 
1 
Oman 6 oN 
INPUT 
COMPARATOR 
390k 
240k 
COMPARATOR 
WITH 
NN —} HYSTERYSIS 
{ 
f 204 T L082 
16 SECTION 
STAIRCASE 
22k 
hn TONE BURST RATIO 
INCREASES TONE BURST 
LENGTH IN 1 CYCLE STEPS 
5 
BF244B 7 
«> OUTPUT 
wwe 9 ° 
TLR | ges 
y 22k 
ANALOGUE 
SWITCH 27k 
19) -6V 
G 
$ 


Input is a sinewave or any other periodic waveform, maximum level 
+ 2V, maximum frequency 100 kHz 

Output is a tone burst variable from one cycle on, 15 cycles off to 15 
cycles on, one cycle off 

All devices powered from + 6V 
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POWER 


Simple dual power supply 


This circuit offers a cheap and simple 
way of obtaining a split power supply 
(for Op-amps etc.), utilising the quasi- 
complementary output stage of the 
popular LM380 audio power IC. 

The device is internally biased so that 
with no input the output is held mid- 
way between the supply rails. 

_ Rt, which should be initially set to 
mid-trave!, is used to nullify any 
inbalance in the output. Regulation of 
Vour depends upon the circuit feeding 
the LM380, but the positive and negative 
outputs will track accurately irrespective 
of input regulation and unbalanced 
loads. 

The free-air dissipation is a little over 


1 watt, and so extra cooling may be 
required. The device is fully protected 
and will go into. thermal shutdown if 
its rated dissipation is exceeded, current 


limiting occurs if the output current 
exceeds 1A3. . 

The input voltage should not exceed 
20 V. 


Relay power saver 


_When power is at a premium (usually 
in battery circuits), this circuit can be 
used to save 20% or more of the 
power used by a relay. 

Since the pull-in voltage ofa relay 
is several volts more than its drop-out 
voltage, there will be no noticeable 
effect if a tesistor is switched into 
circuit when the relay pulls in. This is 
very simple to achieve. Any contact 
which carries the coil voltage of the 
relay can be used to bypass current 
limit resistor R1 until the relay is 
energised. When power is applied to 


the relay, all the necessary current’ 
flows through this contact, but when 
the relay pulls in, the current has to 
flow through Rt, which reduces the 
power drain. 

The value of R1 must be deter- 
mined by experimentation; try about a 
quarter to a fifth of the relay's coil 
resistance. Bear in mind that the on- 
load voltage of a battery decreases 
with use, so while a resistor may seem 
to be suitable with a new battery, the 
relay may start to drop out wheh the 
battery ages. 


Battery condition 
indicator 

This simple circuit loads the battery 
under test and then checks to see if the 
output voltage is above 80% of its 
specified yalue. The resistor, R1, draws 
a steady load current (I,,,4) and the 
total current drawn from’ the battery is 
thus I,0,,g plus 1, ep: The zener voltage 
is selected so that the LED will not 
light when the battery voltage drops 
below the required value. 


* For these low zener voltages, use one 
or more silicon diodes in series, forward 
biassed. 


BATTERY r 


UNDER 
TEST 


VOLTAGE — 
Vp 4 


Q1 1S 2N5457 
Q2 Is 8C109 


~Via-V 


R, = 08x ViNioagi Veg = 0:8 
My — Viegs Ro = (Vy — Ved — Vien)! 
‘LED. (max) : 
Vb R, R. Vig 
3 270 68 0.7* 
4.5 390 100 2.1* 
6 470 120 3.3 
9 820 180 5.6 
12 1k 220 8.2 
18 1k5 390 13.0 
Voltage stabiliser 


Here is a voltage stabiliser with good 
performance and low component count 
which will operate well, even when 
our drops to 2 V. Only a few 
milliamps are dissipated through the 
zener, making it suitable for battery 
Operated equipment. 


Most circuits of this type (but with 
the FET replaced by a resistor). suffer 
from zener saturation when V,, is get- 
ting low, or in excessive zener current 
when V,,, is high. 

Actual component values can be 
varied to suit individual applications. 


Oqeemnetenrereivenemnenemmnaensemmenmmmnes me 
* “@2V RMS AC 


FREQUENCY TO VOLTAGE CONVERTER STAGE 


The circuit shown in the diagram was in- 
itially designed to obtain a phase- 
controlled power supply to use witha % 
horsepower stepping motor. The phase 
angle can be varied over the complete 
cycle period and is dependent on the fre. 
quency of the input. Clearly the circuit 
can be used to control resistive loads 
such as lamps or motors. 

The first stage of the circuit consists 
of a frequency+o-voltage converter. C1, 
R1, and Q1 effectively differentiate and 


amplify the input signal waveform to 
provide triggering pulses for the 555 
timer, which is used in the monostable 
mode. The output of the monostable is 
used to charge C3 by a constant amount 
of charge every time a pulse is received 
at the base of Q2. The voltage across C3 
acts as aninput to the common collector 
stage formed by Q3. The voltage across 
C3 is DC-shifted by means of the zener 
diode ZD2 to a suitable value, providing 
the input to the trigger IC (the Mullard 


TN400: 


1s 7 
ZO14ARESVIZENERS A \ A \_ 
-_SCRIISBTYS1 


TCA280A). The TCA280A provides the 
phase control signal for the gate of the 
thyristor. 

A triac may be used in place of the 
thyristor, if phase-controlled AC is re- 
quired. 

The component values shown are: 
suitable for providing phase control us- 
ing frequencies in the range 200 Hz- 
8 kHz on the control input. The firing 
angle can be varied from 0° at 8 kHz to 
170° at 200 Hz. 


High current regulator 


This circuit can supply 10A at 5V which 
falls to about 8A at 15V,. (make sure 
your transformer can take it!). The 
circuit is fairly straightforward. Most of 
the output current flows through Rsc 
and (1 (less than 1A flows through the 
e-b junction of Q1. Voltage is requlated 


by the 4 A7805 and controlled by RV1, © 


giving a variation from 5V to 15V. 
Output current is limited by Rse and 
can be calculated from 


0.9 
| max 


Rsc = 


+5v — 


we SEE TEXT 
Q1 IS MJ2955 
O2 |S TIP42A 


For currents greater than 5A, Q1 
should be mounted on a heatsink. Q2 


and the regulator should run cold (if 
not there’s something wrong!). | 


Switched supply for EPROMS 


While developing an EPROM program- 
mer for my computer, the need arose for 
a-circuit which would supply +5 V or 
+ 25 V stabilised to the programming pin 
on a 2716/2732 EPROM, selected by a 
TTL level signal on an output port. After 
trying various sorts of transistor switches 
(all of which suffered from an unaccep- 
table voltage loss), the following simple 
circuit was evolved. The transistor shorts 
out the zener diodes when it is turned on 
by a high level (greater than 2V4)signal at 
the input. Under these conditions, the 
regulator has its common lead virtually 


+30V in 5V/25V OUT 


a {Out 


TTL HIGH 
=5V OUT 
TTL LOW 


=26V OUT 1C1 1S THREE-TERMINAL 


+5V REGULATOR 
Q1 1S BC107 OR SIMILAR 


4k? 2D1-3 ARE 6V8 ZENERS 


at ground, so it produces + 5 V at Its out- 
put. 


With a TTL low signal at the input 
(less than OV7), the transistor turns off, 
the zeners conduct, and about 20 V ap- 
pears at the regulator common terminal, 
producing +25V at its output. As the 
programming current to an EPROM is 
only a few milliamps, dissipation in the 
regulator is not a problem when it’s pro- 
ducing 5 V; if other uses are envisaged, 
however, this point should be con- 
sidered. It would be possible with 
suitable choice of zeners to use a - 
number of transistors to digitally switch 
more than two voltages, in other applica- 
tions. 
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POWER 


5 Vto 25 V Switched Mode PSU For EPROM Blowing 


The circuit shows the application of a 
Fairchild .78540 switched mode 
power supply chip used to generate a 
25V or 5V binary selectable) Vp, in- 
put to a 2716 type EPROM. The supp- 
ly was designed to be quite small and 
compact so that it could fit onto a 
single card EPROM programmer. All 
the necessary power input require- 
ments were satisfied by a single 5 V 
Vee input; this circuit will therefore 
eliminate the need for a transformer 
derived 25V supply and the addi- 
tional supply distribution on an 
already overcrowded microcomputer 
backplane. 

The 785840 is designed into a 
‘step up’ circuit configuration. The 
output is derived from pin 1 of the IC, 
the. cathode of the internal charge 
pump diode D1, to a_ reservoir 
capacitor C3. When the internal 


transistor Q1 is turned on, current © 


flows through inductor L1 causing 
energy to be stored in the magnetic 
flux around the windings; the charge 
pump diode is reversed biased when 
Q1 is conducting. When Q1 turns off 
the magnetic flux collapses, inducing 
a positive voltage at node A. If this 
node voltage exceeds the voltage on 
the positive plate of capacitor C3, D1 
will conduct and the capacitor will 
charge to a more positive potential. 
To regulate the output voltage it is 
necessary to control the switching of 
Q1. This is achieved by tapping Vour 
So Vour will rise to +25 V. When off, 
feedback is increased and the output 
_ will fall to +5 V. To set the output 
voltage range it is necessary to adjust 
the multiturn cermet type trimpot, 
PR1. This should be done off load 


Q3 1S 2N222: 


NOTE: 
IC 1S ua7esao (FAIRCHILD) 
t 


e 
CONTROL INPUT TTL LEVELS 


({LOW/HIGH) 


because high voltages can be 
generated if the feedback has been 
initially set up incorrectly. The 
CONTROL input may be CPU- 

Regarding the performance, the 
circuit provides an excellent stabilis- 
ed output of 25 V for loads requiring 


up to 75 mA. The +5 V supply does 
exhibit 500 mV of switching ripple, 
but superimposed on a mean 5 V DC 
level this will not violate the static in- 
put requirements of the 2716's Vpp in- 
put. The conversion efficiency of the : 
entire supply was about 60%. 


5 V TTL Supply 


The circuit shown was designed to 
eliminate expensive accidents with TTL 
caused by inadvertently turning up the 
knob on the (heavily smoothed) train 
controller normally used as a bench 
PSU. It is provided with crowbar 
protection just in case, though. 

Power Darlington Q3 is biased to 
just over 5 V by ZD1 and Q2 (this does 
not have to be a Darlington, although 
the output will not be as stable if it is 
not). Any change in output voltage is 
sensed by Q2 and it adjusts ZD1's 
reference level accordingly. Any 
change in input voltage is adjusted by 
normal zener operation. The output 
level may be set using PR2 and it will 
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+42 


note: 

Qt IS BC108 

O2 & Q3 ARE TIP121 

Ri MAY HAVE TO BE 
ADJUSTED FOR REL!ABLE 
TRIGGERING OF DIFFERENT 
TYPES OF SCR 

20118 4V7 TYPE 


remain fairly stable (4+0V5) for a 
change in input from 8 V to 12 V. If, for 
some _ reason, the output voltage 
should rise above the preset level to, 
say, 6 V, SCR1 will be triggered and the 


fuse will blow. This trigger level may be 
set by PR1. C1 reduces the (extreme) 
sensitivity to noise. SCR1 is not critical, 
but it should be capable of sinking the 
required current. 


240 V To 120 V 
Converter For 
Resistive Loads 


A friend visiting the USA has brought 
back with him a percolator and an 
electric stewing pan, both for 110 V 
operation, rated at 600W and 
1.2 kW respectively. He was under 
the impression that a _— small 
transformer would do but this, of 
course, was not practical and the 
solution had to be electronic. 


produce one half-cycle in every two 
mains cycles, using a_ thyristor. 
Switching at the zero-crossing point 
of the mains cycle eliminates the 
need for RFI suppression. 

' The circuit consists of a 12V 
50 Hz square wave shaper, this being 


a BC337 transistor followed by one - 


flip-flop within a 4013 CMOS IC. The 
signal is then divided by two, using 
the other flip-flop of the IC, 
producing a 25 Hz square wave 
which is further buffered by a 
2N5305 Darlington transistor. The 
latter drives the thyristor, a BT152. 
Note the two 1MO and two 10k 
resistors in series; this combination 


overcomes the resistor voltage rating 
limitation. 

Power to the logic circuit is 
provided by means of a diode pump. 
The 220n pump series capacitor is 
effectively connected across the 
mains and it should have a 
corresponding voltage rating (250 V 
AC suppression capacitor). 

The circuit was tried with 
resistive loads of up to 1.5 kW. A 
further application would be to 
control resistive loads rated for 240 V 
AC operation (eg a 1 kW bar heater) 
to full, half or quarter power. This can 
be done using the additions shown in 
dotted lines. 


Since the power in the load is ‘ 
V4R it will have quadrupled with _ 4 
respect to the American wattage. r ~~ 7 
Thus the control circuit is required to | } Y scar 


OUTPUT 
TO LOAD 


Supply telltale 


Here is an idea for supply voltage 
monitoring, in the form of a voltage 
monitor for 12V supplies, indicating 
both over or under tolerance voltages. 
Using three LED’s the user can see at 
a glance whether power is on, over- 
voltage or under-voltage. 

This is achieved by means of a 
balanced bridge that uses zener 
diodes ZD1. and ZD2 in the bridges 
opposite arms and back-to-back LED’s 
between the mid-points of the bridge 
arms, if the input voitage does not: 
exceed the two zener breakdown 


1N4001 


—ve 


the input voltage increases to the LED2 is turned on, with resistor 100R 
voltages (2 x 6V8=13V6), LED1 extent that at the junction of ZD2, it ‘imiting the current through the LED. 
lights but above 13VG6LED1 becomes exceeds the zener voltage of ZD1, Note total drain of unit is about 
reverse biased and remains off when plus the LED voltage of 1.6V, then 50 mA. 
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Increasing the output voltage using a zener diode. 


The output voltage of three-terminal voltage regulators can be increased by 
increasing the voltage on the reference or common lead on the regulator. This 
can be done as shown in the circuit diagram with the use of a zener diode. The 
resistor R should be selected to ensure sufficient current through the zener for a 


stable voitage reference. 


TO ‘UNPROTECTED’ 
OC OUTPUT OF 
POWER SUPPLY 


Vout *“z01+ cc 


© 
+Ve UNREG 
IN 


transistor. 


Fuse fail indicator 


RN. Sinclair of Coogee NSW 
sent in this circuit which indi- 
cates an open circuit fuse by 
flashing the LED D1. 


The circuit is based around the 
popular 555 timer IC which is 
arranged as a multivibrator with 
its frequency/period determined 
by C1, R3 and R4. R1 is the 
current limiter for D1. 


Using a bypass transistor to increase the output current drive. The 
first 600 mA flows through the regulator, the rest via the external 


When the fuse is intact, the 
BC558 is off but when the fuse 
fails and there is an open circuit 
the BC558 switches on, supplying 
power to the input of the 555 
(pin 1). A load must be present to 
switch the transistor on and con- 
sequently the LED. 

The fuse fail indicator must 
not be used when the power 
supply is greater than 15 V. 


Q1 AND Q2 HAVE 
MODERATE SIZE HEAT SINKS 


Cheap, 

high voltage 

low current 
dc-to-dc inverter 


Alec Phillips of Myrtleford 
Victoria designed this circuit, 
without & special inverter trans- 
former, when he needed a high de 
voltage from a low de voltage 
supply. It cost him about $7. 

The 555 IC drives Q1 and Q2 
alternately, Q1 charging via the 
transformer and Q2 discharging 
C4 into the transformer. C5 
reduces power consumption and 
increases the output voltage. The 


output is fed into a voltage 
doubler and, with a 15 Vdc 
supply, the output can exceed 
600 V. D1 and D2 must be 1 kV, 
1 A diodes. 

The transformer is a 12.6-0- 
12.6 V, 150 mA type. The oscil- 
lator drives the centre tap of the 
primary low voltage winding and 
the output is from the 240 V end. 

Q1 and Q2 must be on a heat- 
sink of moderate size. 

If higher output voltages are 
required, just add more voltage 
doublers, but obviously it will 
handle 4 smaller load on the out- 
put. The circuit will operate at 
input voltages ranging from 5 to 
16 volts. 


Voltage stabiliser 


Here is a voltage stabiliser with good 
performance and low component count 
which will operate well, even when 
Vin—Vour drops to 2 V. Only a few 
milliamps are dissipated through the 
zener, making it suitable for battery 
Operated equipment. 
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Q1 IS 2N5457 
Q2 IS 8C 109 


Most 


circuits of this type (but with 


the FET replaced by a resistor) suffer 
from zener saturation when V,_ is get- 
ting low, ‘or in excessive zener current 
when V,,, is high. 

Actual component values can be 
varied to suit individual applications. 


Low Current/Precision Supply 


The LM324 is a low quiescent current, 
ground sensing op-amp 
R Vour = 1-22 (RI + R2)/R2 


Voc 


A 
iBattery) | 0 


WW22 


oe 


LM313 BAND GAP 
VOLTAGE 
REFERENCE! 


Vout 
[+ (REGU 
LATED) 
Tui 


ov 


This circuit is useful whenever a precision voltage reference is necessary or 
as a low current, well-regulated supply. The value of the resistor R is 
calculated from the battery voltage to ensure around 1 uA through the 
LM313. Use the equation R = V_. x 1000 ohms. 


Low Dissipation Regulator. 


+Ve UNREG 
IN 


(Vzp_ ~0V6) 


The three-terminal IC regulator is probably the most-used integrated 
circuit, offering a simple and effective solution to the problem of power 
supply design. These devices, however, have a maximum input voltage of 
around 35 V (40 V for some). The circuit shown here enables the regulator to 
function from a higher supply voltage by dropping the excess voltage across 
an external transistor. You should ensure that the voltage drop across the 
transistor is within the capabilities of the particular device used. The zener 
diode 2D1 sets the voltage that appears at the input of the IC regulator. (The 
actual voltage will be ZD1-0.6). The resistor R should be selected to ensure 
adequate current through the zener diode so that it will provide an effective 
voltage reference for the pass transistor. This is determined by the max- 
imum power dissipation of the zener. Set the required power dissipation for 
the zener at about half its maximum rating then calculate the required zener 
current from Ohm's law; i.e: | = P/ZD1. The value of the required resistor is 
then given by R = (Ve—ZD1)/I. 

The circuit can aiso be used to decrease the power dissipation in the IC 
regulator. These require an input at least 2-3 volts above their 
rated output voltage. If this voltage is set by the zener the remainder of the 
power dissipation will be done by the pass transistor. Once again, ensure 
that the maximum power dissipation expected of the transistor is within its 
capability. if the device becomes excessively hot an additional heatsink 
should be used. 


Battery Regulator 


+Ve UNREG 
A 
240R 
A 

8C212L 
v1 Vv 
{LOW Tc} OUT 2.5mA 

ov 
ic) 


A very low dropout voltage can be obtained by allowing Q1 to 
saturate. This gives maximum lifetime on battery power. 


Precision Power Supplies 


723 general specifications: 
Maximum input voltage = 40 V 
Maximum current output = 150 mA 
Output voltage range = 2 to 37 V 


R 
CURRENT ty< 
LIMIT L= 0.6 


TEMPERATURE RESISTOR RR 


COEFFICIENT 
30PPM/" O 
OUTPUT 


CURRENT 
LIMIT 
RESISTOR 


Adjustable +2 V to +7 V 


The 723 is a Precision, variable voltage regulator. Output voltage i& adjusted by 
the 10k preset and a current limit can be set by a suitable choice of resistor R. 


Better regulation can be obtained by replacing RZ with this 
2.5 mA current source. However, the unregulated supply 
rail must not drop below (5V1 + 1V2) = 6V3 


1N4148 
Select R, for ant, of about’2.5 mA 


inatas — Vguy™® SV1X (RA + RBYRA 
Minimum Voyu;V 
15k Dropout voltage = V_,(Q1 saturated) ~ OV3 


_ Keep Iggy, less than 50 mA 
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RADIO FREQUENCY 


Simple UHF antenna 


Asimple, make-in-an-afternoon 
antenna from scrounged parts. 


THE ARRIVAL of UHF translators on 
the Adelaide scene offered new hope for 
the 10% of viewers in poor locations. 
The translators are grouped on top of 
the Grenfell Centre, a 28-storey build- 
ing in the city centre, and the antennas 
are aimed to give about 180° coverage to 
the foothills area. About this time we 
graduated from a 12” B&W to 14” colour 
TV — with UHF tuner, naturally — and 
although we have line-of-sight to the 
main VHF towers about 15 km away, 
we now had glorious colour ghosts, 
courtesy of a large, steel-clad factory 
about 600 m away. Hence the desire to 
try UHF-. Figure 1 shows the problem! 

Some careful study suggested a 
corner reflector would do the job, need- 
ing a reflector about 300 x 1000 mm. 
Alas, the nearest piece of junk was a 
punched metal sheet 300 x 900 mm. 
Reference to the RSGB UHF handbook 
revealed a version known as the ‘trough’ 
and away we went. 

Figure 2 shows the theoretical sizes of 
the ‘corner’ and the ‘trough’. Punched or 
expanded metal is recommended to 
reduce wind loads on the antenna. 


Parts List 


FACTORY 


UHF GHOST 


APP. NORTH 


(a) IDEAL CORNER REFLECTOR 


wold 


(b) PRACTICAL TROUGH REFLECTOR 
FROM 900 x 300 SHEET (3' x 1°) 


UHF SIGNAL 


Figure 2. ‘Corner’ and ‘trough’ reflectors. Apex 


VHF SIGNAL angle in both cases is 45°. 


Figure 1. A nearby factory brings UHF ghosts! 
2" SOCKET 


Ge 1 a 
6 


Ya” FLANGE ~ REFLECTOR 
MOUNTED ON THIS 


%e" ELBOW 
100:'MM_ LENGTH 12” 


DIPOLE ASSEMBLY , THREADED PIPE : 


Figure 3. How the antenna support structure is made. 


Element: Cut two pieces of brazing rod, 
each 95 mm long. Drill each side of the 
unthreaded section of the PVC fitting, | 
and insert the dipole halves. Solder the 
coax feedline to the dipoles, set up so 
that a 10 mm gap exists at the feedpoint, 
and fill the PVC fitting with auto body 
filler and allow to set. Push the feedline 
through the pipe and screw the dipole 
into place. 


+ _ REST OF >” PIPE — MAST 


Cc 


BRAZING ROD 
2@95mm 
PVC FITTING > 
Ye" PVC FITTING TO 
14" MALE IRON THREAD 


The following was all scrounged from 

my shed: . 

@at least 600 mm of 4” galv. waterpipe. 

e 4” galv. socket. 

e” galv. flange 

e4” galv. elbow. 

e%” PVC connector — PVC pipe to 
threaded %” male. 

@ about 200 mm of 3/16” brazing rod. 

© 300 x 900 mm of punched or expanded 
meta! sheet. 

75 ohm coax 

® auto body filler — two-part polyester. 

© Superglue — a few drops. 

2x 3/16” gutter bolts. 


Reflector: The 900 x 300 mm sheet of 
punched metal is bent up 45°, 400 mm 
from each end, to form the reflector 
‘trough’. Cut a clearance hole, about 
20 mm diameter in the centre to pass 
the %” pipe through. Drill and bolt the 
reflector to the 2” flange. 

Support: Cut a thread onto the %” pipe 
about 120 mm long. Cut off 100 mm of 
the threaded pipe using a few drops of 
‘Superglue, or wrap pipe thread tape on 
pipe to lock the flange. 
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SOLDER TO COAX AND POT IN BODY FILLER 


Figure 4. Construction of the dipole. 


Install the complete antenna on your 
choice of mounting — chimney, barge or 
whatever. 


Results 


The antenna has been in use since 
September ’80, and no problems have 
been evident. The actual installation is 
aimed at a point halfway between the 
commercials and the local ATV re- 
peater, and all signals are rock solid and 
free of ghosts. 

The range to the commercials is about 
10 km, the ATV repeater is 25 km away, 
and the lines are 12° apart. There is a 
large gum tree plumb centre in the sight 
line to the commercials! 

All dimensions are derived from 
ARRL and RSGB formulae, and are 
‘tailored to cover from channel 34 (ATV) 
' tochannel 52. 


IC direct conversion 
receiver front-end 


The CA3046 IC can be used as a very 
efficient mixer in a direct conversion 
receiver. front-end. Some buffering and 
amplification of the local oscillator is 
provided and the mixer has a small 
amount of conversion gain. 


LOCAL 
OSCILLATOR 
INPUT 


The input tuned circuit can be made 


_ to suit the desired range. Cl is a 


coupling capacitor that determines 
front-end selectivity. For 3.5 to 4 
MHz, L1 and L2 are 13 turns of #26 


O +12V 


TO AUDIO AMP 


0.0047 uF 0.0047 uF 
TI 
TRANSISTOR = 
ORIVER 
TRANSOFRMER 


B&S enamel wire wound around 2/3 
of a Philips toroid type 020-91010. C2 
and C3 are 33 pF capacitors parallelied 
by 3-30 pF trimmers. C1 is 15 pF or 
larger _— for more bandwidth. 


Simple dipole connector 


This idea may save you a bit of cash. It 
comes from G, Armitage of Melbourne. 
Those cheap two-way screw con- 
nectors made out of a bit of cardboard 
or plastic with a couple of terminals 
screwed into them can: be used as 


centre connectors for dipoles. The egg 
insulators take the strain off the solder 
connections. They can be tied to the 
connector using a bit of string or nylon 


SCREW TERMINAL 
. EGG INSULATOR 


FLEXIQLE WIRE 
CONNECTS DIPOLE 
TO SOLDER LUGS 
rope. The flexible wire shown connecting 
the dipole to the solder lugs should be 


included in the dipole length. 


50-75 COAX 


Simple effective short- 


wave listening antenna 
The simple shortwave __ listening 
antenna illustrated here is inexpensive 
and very effective. A poly-propylene 
or nylon rope is strung between a high 
support such as a suitable erected mast 
or perhaps a tree, and a low point such 
as the edge of a house roof or a fence. 
Keep the low end above head height or 
away from where people can walk. 
Four odd lengths of hookup wire are 
attached to the rope at different 
points prior to putting the rope up. 
Lengths are not too important. At a 
convenient point below the rope a 
metal stake is driven into the ground 
for several feet. On the above-ground 
end is mounted an insulator to which 
are tied the ends of the antenna wires, 
the ends being connected together. A 
ceramic cone insulator or something 


COAXIAL — - 
FEEDLINE____ 


POLYPROPYLENE 
OR NYLON ROPE 


MAST OR TREE 


ANTENNA 
WIRES 


CONNECT ANTENNAS 
rv) TOGETHER AT BOTTOM 


METAL STAKE ~ 
DRIVEN INTO GROUND 


similar is good. A piece of bakelite or conductor to the ends of the antennas 
fibreglass is also suitable. A coaxial and the outer braid connected to the 
feedline is connected with the centre metal stake which acts as a ground. 
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RADIO FREQUENCY, 


All-round modulator 
CARRIER 2n 


A very handy device around any 


hobbyists workshop or serviceman’s 


bench is a simple modulator. For 
aligning IF . amplifiers, receiver front 


am out ends etc — especially with only basic 


mn 


test instruments, it’s a must. 


Reader, G.J. Armitage of Melbourne 
Vic, sent this circuit ins A common 


signal diode is used as a ‘mixer’. You'll ' 


need to drive the audio input with more 
signal than the RF input to get good 
modulation depth. 


The circuit will work across a very 


wide frequency range, from very low 


frequencies to well into the VHF 
region. The diode can be any 
germanium signal diode, such as OA90, 


OA91, OA9S5, OA202 etc. The RF 
drive will need to be around several 
hundred millivolts. 

A silicon signal diode, or a hot- 
carrier, diode may be used, but you'll 
need around half a volt of RF drive. 

Constructed in a small shielded 
container, with coax input and output 
connectors (RCA connectors are good), 


‘prevents radiation of signals and a 


switched attenuator may be connected 
on the output. 

The circuit may also be used as a. 
product detector. BFO injection should 
be fed in the ‘Audio’ input and the 
resultant audio taken from the output’ 
(add a ‘pi’ RF filter using two 1n 
capacitors and a 1InH RF choke). 


‘Broadcast Booster’ 
for AM band DXers 


Here is an inexpensive method of 
providing some receiver front end 
selectivity and signal boosting for 
transistor AM receivers, an idea passed 
on by Paul Spresser of Ipswich, 
Queensland. 

The unit is comprised of a ferrite rod 
(like those generally used for transistor 
radio antenna coils) with a_coil- 
cum-antenna wound on it, tuned by a 
dual-gang ‘broadcast’ capacitor. The 
ferrite rod and coil acts as an inductive 
‘link’ to the transistor radio’s loopstick 
antenna. Construction is fairly non- 
critical. Using a ferrite rod around 

150 mm or so long by 9.5 mm diameter, 
wind 50 to 60 turns of 20 gauge insu- 
lated wire (exact gauge is unimportant, 


but nothing thinner than, say, 26 gauge) 


onto the ferrite rod — not too near one 
end. Secure the coil with insulating 
tape. This can be mounted in a plastic 
zippy box as shown in the drawings, 
along with the dual-gang capacitor. 
This capacitor should have a maximum 
capacitance of around 400. pF. 

For best reception, connect up a good 
‘ground’ and a long wire antenna, at 
least six metres long. Place the tran- 


sistor broadcast radio with its loopstick 
antenna aligned parallel to the ferrite 
rod and reasonably close to it (about 
30 mm), tune in a station and tune the 
dual-gang capacitor for best reception. 
Further improvement can be made by 
increasing or decreasing the coupling 
between the booster and the transistor 
radio. 

If the station tuning on the booster is 
crowded toward the minimum capaci- 
tance end of the dial, take a few turns off 


ZIPPY BOX 


the ferrite rod coil. If the station tuning 
is crowded toward the other end, add a. 
few turns. 

This booster improves front end 
selectivity and image rejection quite 
noticeably. Adjacent stations can 
generally be adequately separated, al- 
though both will be heard. 

If you.mount the booster in a zippy 
box having a metal lid, connect the lid to 
the circuit earth. Banana sockets make 
good aerial and earth connectors. 


AF input 
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Simple AGC 


Audio derived automatic gain control 
simplest methods of obtaining signal compression in a radio 
receiver. It is of particular value with short wave receivers 
used in areas where deep fading is prevalent. 

The simple circuit shown here requires a minimum of 
components and may be used with both valve and transistor 


LS. 
terminal 


ae 500uF 


AGC 
pot. 


receivers. 


10k 


volume. 


is one of the 


In use, the main volume control should be set for the 
desired signal strength whilst the radio is tuned to a weak 
station, the radio is then tuned to a strong station and the 
AGC potentiometer adjysted to a comfortable listening 


" XTAL 


Solid state conversion of 
the TD20D RF Generator 


One of the most common pieces of test 
equipment sold in this country is the 
TD20D RF signal generator. The 
instrument can be made battery 
operated for portable use and an im- 
provement in stability gained by 


22n 
emsor 


replacing the two valves with solid state 
components. This technique was very 
popular about 10 years ago to improve 
the performance of the older valve 
communications receivers. 

The circuit shows the modifications. 
The 12BY7 has been replaced with a 
pair of MPF 102s (or similar FETs) and 
the 6AQ5 with a BF200 or similar bi- 


REG | . 
= wv 


— 
a INTERNAL 
mm BATTERY 


polar transistor. 

The high voltage power supply has 
been dispensed with and the power is 
taken from the 6.3 V heater winding 
through a rectifier and regulator, or an 
internal battery. The panel lamp has 
been replaced with a LED. ‘ 

This note comes from Richard 
Hannam of Townsville, Qid. 


Frequency doubler 


This circuit from staff files.can be used 
to double the frequency of an RF signal 
generator. A generator with a top range 
of say,.100 MHz, can be used to provide 
signals of up to 200 MHz. Fundamental, 
third and fourth harmoni¢ ‘are about 
20 dB or more below.the second har- 
monic (desired) content provided the 
- diodes are all well matched. 

Input and output impedances are 
around 50 ohms. All wiring should be as 
short and direct as possible. The whole 
circuit may be mounted in a short 
piece of tube with a BNC connector on 
each end, 

This could also be used in an osci- 
lator/multiplier chain and for VHF/UHF 
converters or transverters and would 
most likely be followed by some sort of 
tuned amplifier. 


50 ohms 
INPUT 


-* 5 TURNS TRIFILAR WOUND 
ON SMALL BALUN TRANSFORMER 

**10 TURNS 30 B&S WIRE 

ON % W RESISTOR 


4x 5082 2800 


100p 


50 ohms 


o-wH* OUTPUT 


18R** 
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Available from newsagents, selected electronic suppliers or direct from 
ETI Magazine, P.O. Box 227, Waterloo NSW 2017. Please add $1.00 for post 
80 and handling if buying by mailorder. —_- 


Broadcast band loop 


antenna 

A loop receiving antenna is useful 
when receiving broadcast-band signals 
from a distance where interference is a 
problem. A multicore shielded cable is 
used to make up a shielded loop with a 
number of the wires connected in 
series to form a multi-turn loop which 
is tuned as shown here. One wire is left 
to serve as a coupling loop. The cable 
shield is broken at the top, as shown, 
but connected together at the 
feedpoint down at the bottom. For 
balanced input connect the single turn 
to the receivers. Earth one end of the 
single turn and the shield for 
unbalanced input. This shield should 
be earthed and connected to the 


10-415pF 
TUNING GANG 


TORECEIVER = 


receiver chassis at all times. The 
antenna exhibits a sharp null in the 
direction of the plane of the loop. A 
multicore cable having more wires can 
be used if so desired. 


BREAK SHIELD 


MULTICORE 
CABLE 
Loop 


WOODEN FRAME 


Synchrodyne tuner 


The main component of this design, 
from H. Lee of Vaucluse NSW, is the 
integrated circuit which can be any of 
the many types of FM detector and 
limiter chips such as LM 1351, MC 1351, 
LM 1841, ULN 2136A, LM 2111, ULN 
2111A, LM 2113 and ULN 2113A. 
There is very little difference among 
these ICs, except the pin connections. 
The detection of the AM signal takes 
place when two synchronous signals are 
fed into the balanced product detector 
(or multiplier) section of the chip. The 
two signals are obtained from the same 
RF amplifier, MOSFET-PNP combin- 
ation, Qi and Q2 (hence the name 
synchrodyne). The de-emphasising 
capacitor,.C2 at pin 14 of the LM 2111 
IC smooths the audio output at pin 1. 
The author does not find it necessary 
_ to incorporate a 10 kHz whistle filter. 


FERRITE ROD~100mm LONG 


The selectivity is rated fair for the 
high frequency end of the AM band but 
stations like 2FC Sydney on the lower 
end are entirely satisfactory. However 
at a small increase in cost and a little 
effort of alignment, selectivity can be 
increased greatly if R3 is replaced by 


another LC tuned circuit similar to Li 
C1. This was not used since the author 
is a 2FC fan most of the listening time! 
If a replacement is used for Q2 then it 
must be a high fT variety and R4 can 
be trimmed for the required gain of the 
RF stage. 


Broadband HF dipole 


A wire dipole at HF typically has a 
bandwidth of 4% to 5% for an SWR of 
2:1 either side of resonance. The 
bandwidth can be increased to greater 
than 17% by constructing the dipole 
with a portion of it of small diameter 


(1/4 or 1/8) coaxial cable. Tape the END 
coax to a nylon bearer line, either rope INSULATORS 


or heavy fishing line to give it strength 
and support. This is an old tip but not 
well remembered. 


Se) 


COAX CABLE 
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——— ft 
Lo *FimHe) (fd) 
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DON’T BREAK 
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~ SWITCHING TIMING 


Interlocking touch switch 


The diagram shows a circuit for a bank 
of touch switches. The physical 
operation is similar to wavechange 
switches of the push variety on a radio or 
television. The circuit shows a three way 
switch, but this could be extended. 
One of the inputs of ICla is held 
high by a 3M9 resistor. If the touch plates 
are bridged, the input is pulled low by a 
100k resistor. This triggers a latch formed 
by 1C1a and b. The output of the latch is 


locked high, making the pilot LED light 
and the switch output go high. This 
output also goes to a simple monostable 
formed by IC4a and IC1c. This is held low 
by another 3M9 resistor and, once 
triggered, sends an output pulse of about 
1S in duration to a simple inverter 
formed by ICid. This short low pulse 
resets the other switches in the inter- 
locking bank via a string of diodes, so 
only the other switches are reset and the 
switch does not reset itself! 

If another switch is activated, the 
first switch is reset and its output goes 
low again. At switch on, C1 sends a brief 


THE OUTPUTS FROM THE 


SWITCHES CAN GO TO— +Ve 


3m9 


. 
db 
100k 


3M9 
c 
ine Dv 


NOTE: 
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OUTPUT C 


pulse to activate switch ‘A’. Therefore, at 
switch-on, switch ‘A’ always comes on. If 
the capacitor is connected to another 
switch, that one will then come on at 
switch-on. 

The output from each touch switch 
can go to one of two things as shown in 
the diagram: (a) a switching transistor, 
which can be used to operate a relay, or 
(b) a solid state CMOS switch (not to be 
used for voltages above supply) 

The touch switch can be used on a 
radio for wave changing, or on a stereo 
amplifier as an input selector where 
noiseless switching can be achieved. 


%4016 OR %4066 


+10V 


ORP12 


Silence those ads! 


This circuit, from G.B. Wolfe of 


Bombala NSW, will switch off the 
sound from a TV when those annoying 
adverts come on just as the programme 
is getting interesting. All you need is a 
torch handy in order to flash a light at 
an LDR. 

The circuit operates as follows: when 
light is incident on the photodiode its 
resistance drops, driving pins 6/2 of the 
555 towards OV. This produces a 


N/O 


>. 


positive-going pulse from pin 3 which is 
passed to the collectors of Q1 and Q2. 
Suppose the flip-flop is set with Q1 on, 
Q2 off when power is switched on. The 
positive pulse on the collector of Q2 has 
no effect but the positive pulse on Ql 
collector is passed on to the base of Q2 
via the 2k2 resistor and Q2 begins to 
switch on. The collector voltage of Q2 
now begins to fall rapidly and this 
drives base of Q1 towards OV, switching 


N/C 


CONNECT IN SERIES 
WITH LOUDSPEAKER 


560R 


LED — INDICATES 
UNIT OPERATED 


the transistor off. The circuit thus 
rapidly changes state to Q1 off, Q2 on. 
When Q2 is on, the relay operates, the 
loudspeaker is disconnected and the 
LED goes on. 

A further flash of the torch on the 
photodiode will cause a pulse from the 
555 and the flip-flop switches back toQ1 
on, Q2 off. The loudspeaker is 
reconnected and “Cop-Shop” comes 
back into your living room! 


Deaf touch switch 


Many designs for touch controls suffer 
from the disadvantage of low noise 
immunity, and this circuit was designed 
seeking to rectify this vault. ; 

AC voltage from, for example, the 
hand is applied to the gate of the FET 
buffer. The resultant positive signal is 
applied via the diode, to the input of 
IC1. This IC is made up from three 
triple gates connected in a Schmidt 
trigger configuration. At the threshold 
voltage, a positive pulse is fed to the 
clock input of IC2, a D-type flip-flop. 
Connection is made between Q and the 
D input, so as to cause the flip-flop to 
run in the ‘triggered’ mode. Thus the 
input signals are divided by two and the 
output appears at the Q terminal. 

In operation, a single positive pulse 
sets the Schmidt trigger to its low level. 
(Removel of the hand causes reversion 
to the ‘high’ state). This, in turn, feeds 
the clock input of IC2, which changes 
the state of the OQ output. When this is 


high, the output stage is driven on, 
enabling current to flow in the external 
load and the current limiting resistor, R. 


DETECTOR ' 
2N5458 


TRIGGER 


A second positive pulse changes the 
state of Q to its low level, causing the 
output stage to be biased off. 


1c2 
eG O13 


CMOS CONTROL 


ORIVER 
CIRCUIT 


DIVIDE BY 
TWO FF — 
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SWITCHING TIMING 
Electronic Switch 


This circuit is the electronic equivalent 
of the interlocking push-button switch 
bank commonly used as an input selec- 
tor in amplifiers, and in many other ap- 
plications. This circuit has the advantage 
that it only requires small SPST switches 
on the front panel, thus simplifying 
mounting, and it is cheaper than 
mechanical switch banks. The outputs 
can be used to drive CMOS analogue 
switches (after buffering), or reed relays. 
The circuit is quite simple, consisting of 
set-eset flip-flops arranged so that when 
one is set( by pressing one of buttons 1-5) 
all the others are reset by the diode OR 
gates on the reset inputs. LEDs 1-5 are to 
show which input or channel is ac- 
tivated, and are best mounted above the 
‘appropriate button. The circuit can easi- 
ly be extended or reduced for any 
number of channels required. 


les 


va 


NOTE: 
1C1-3 ARE 7474 


PBt 


Mf 


+9V 


OUTPUT 
TORELAY 
LIGHT ete 


Flip-Flop flasher 


This simple flip-flop circuit from Paul 
Taylor, of Eltham Vic, can be used to 
operate a relay or flash a lightbulb on 
and off at a rate that may be varied 
between three flashes per second to 
one flash every five seconds. The speed 
is altered by the 1M _ potentiometer. 
Component values are not critical and 
most general purpose NPN transistors 
will work. A relay with a coil resistance 
between 50 and 180 ohms should work 
well (delete 120 ohm resistor). 


1C1 74C00B 
1c2 74C74 


to pin 7 IC1, IC2 


270R 
@) +9 


LED3 


to pin 141C1,1C2 
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Electronic pendulum 


The following circuit, from G.N. 
Vayro of Broadmeadows, Victoria, 
was used to provide a simulated pendu- 
lum effect in an electronic clock by 
flashing three LEDs in a particular re- 
petitive sequence. The LEDs were 
arranged as follows, 


and the sequence is 1, 2,3, 2,1. 

The sequence is set for one second 
with the values shown and the visual 
effect is excellent. 

The clock is a digital modular type, 
mounted in a highly polished wooden 
cabinet, resembling the grandfather 


+——@0v 


v 


clock style, but it is only 150 mm high, 

The circuit was added to my clock for 
aesthetic reasons and has nothing to do 
with the clock timing. Readers may find 
other uses for the circuit as it is simple 
and uses all gates of two ICs. 

It works as follows. Two gates of the 
74C00 are used as a clock driving the 
two D-type flip-flops, which are connect- 
ed to toggle by joining the D and Q. 


- Frequency of operation can be changed 


by changing the C on the clock circuit. 


The two flip-flop outputs are decoded 
using the remaining two 74C00 gates to 
provide the required effect. 


Dual Trace On Single Beam Scope 


Three inexpensive ICs form the basis of 
this electronic switch to give a dual trace 
on a single beam scope. Operation of 
SW11 gives either a chopped display or 
alternate display. RV1 and RV2 are gain 
controls and RV3 varies the separation of 
the two displays. |Cla and !C1b are im- 
pedance converters and have input im- 
pedance of 10M. IC1c and !C1d (with 
gains of 100) combined with IC1a and b, 
control the display amplitude. Also the 
DC operating points of ICic and d, con- 
trolled by RX and RV3, determine the 
separation. 

CMOS switches 1C3a,b (controlled 
by SW1) pass either high or low frequen- 
cy square waves, generated by the two 
astables built around CMOS inverters 
iC2a-d. These square waves control swit- 
ches !C3c,d, passing chopped (HF swit- 
ching) or alternate (LF switching) signals 
to the scope (which must have an input 
impedance greater than 10k). The re- 
maining two inverters invert the control 
signals to one of each pair of switches so 
that one is on and the other off at any in 
stant. Power supply requirements are 
simplified by the use of the quad op-amp 
LM3900. 

The lead to the scope should be 
short to avoid trouble at the higher swit- 
ching rate. 


INPUT A 
© 


NOTE 

1C1 tS LM3900 
IC2 1S 40498 
(C3 1S 40168 
+VE IS +5.18V 


Sequence switch 


The circuit right was designed to 
enable three relays to be individually 
switched by their appropriate but- 
tons but such that only one relay can 
be energised at any one time. When 
any one relay has been energised the 
corresponding collector falls to near 
zero volts, which is connected ‘o the. 
base of the remaining two transis- 
tors; now if another relay is 
attempted to be energised the base 
of it’s transistor will remain bot- 
tomed and keep the relay off. The 
rest button must be pressed before 
another relay can be energised. DI 
ensures that each transistor is kept 
off until the voltage applied to the 
base exceeds 0.6 V. 

The flip-flops and push buttonscan 
of course be replaced with standard 
switches if momentary action is not 
required 


The circuit was used to control . 


three radio transmitters where it was 
important that two should not be 


ALi DIODES 14001 
O12 3 BF Y51 
Ni — N&C04001 


NS, NG “CD4903 
RELAYS 1208 OF AROVE 


switched on at the same time. The 
circuit lends itself to further applica- 
tions: for example, switching various 


inputs into an amplifier where it can 
replace the self-cancelling selector 
buttons. 
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SWITCHING TIMING 


Talk timer 


This circuit was designed for use as a 
timer for educational talks, providing 
a timing period of 5 minutes. During 
the talk, a green LED is turned on, but 
half a minute before the end, the green 
LED is extinguished and the yellow 
LED lit, giving a warning that only half 
a minute remains. At the end of the 5 
minutes, the yellow LED turns off and 


E 
the red LED turns on. YELLOW 


The circuit is simply two one-shot 
monostables connected together, the 
first with a timing period of 4% minutes, 
and the second ¥2 minute. 

Timing is started by momentarily 


PUSH TO MAKE 


closing $1, pin 3 of both ICs go high At the end of the first timing period, at the end of the second timing period, 
turning on the green LED and off the pin 3 of IC1 goes low turning the green pin 3 of IC2 goes low, the yellow LED 
red and yellow LEDS. LED off and the yellow LED on. When __ is turned off and the red LED lit. 


Solid state switch 


The circuit was designed for use as a 
solid-state calculator on-off switch, as 
the mechanical equivalent was found 
to be unreliable. 

Layout is not critical and the switch 
will operate with a supply from +6V 
to +15V and current consumption in 
the ‘OFF’ state is a negligible 30uA. 

A finger across the ‘OFF’ contacts 
on3704 turns Q1 off and takes the base of 

Q4 to the +ve rail, turning Q4 off. 
This in turn stops Q5 conducting, and 
R6 and Q3 latch the circuit in this 
state. 

Touching the ‘ON’ contacts takes 
R3 to ground turning O04 on. O5 now 
contacts and again R6 and Q3 latch 
the circuit. 


— 


Speed relay closing time 


Relay closing times can be substantially reduced by overdriving the 
relay coil, 

This can be achieved both easily and safely by utilising the change 
in resistance of a filament lamp connected in series with the relay. 

The relay coil should be rated at approx. half the circuit voltage, 
and a lamp chosen that will have a series resistance (when warm) 
equal to the relay coil resistance. 


SCR multivibrator 


A triggered multivibrator — an input to _ 
1 energizes load 1. A subsequent input 
to 2 energizes load 2, thus turning off 
SCR1 and de-energizing foad 1. 
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Push-button selector 


This circuit was designed to enable three 
relays to be individually switched by 
their appropriate buttons such that only 
one relay can be energised at any one 
time. When any one relay has been 
energised the corresponding collector 
falls to near zero volts, which is 
connected to the base of the remaining 
two transistors; now if an attempt is 
made to energise another relay the base 
of it’s transistor will remain bottomed 
and keep the relay off. The reset button 
must be pressed before another relay 
can be energised. D1 ensures that each 
transistor is kept off until the voltage 
applied to the base exceeds 0.6 V. 

The Flip-flops and push buttons can 
of course be replaced with standard 
switches if momentary action is not 
required. 

The circuit was used to control three 
radio transmitters where it was 
important that two should not be 
switched on at the same time. The 
circuit lends itself to further 
applications; for example, switching 
various inputs into an amplifier, where 
it can replace the self-cancelling selector 
buttons. 
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Electronic ignition switch 


When used with a calculator type key- 
board, this circuit provides a ‘com- 
bination lock’ ignition switch which 
only activates if the correct sequence of 
three numbers is keyed in. The keyboard 
has 14 keys numbered 1 to 12, ‘START’ 
and ‘FINISH’. To start the car, the 
‘start’ key is pressed and the start LED 
will light. The correct sequence of 3 
numbers is then keyed in. If the sequ- 


.ence is wrong, the cars horn will be 


sounded. If the right sequence is entered, 
the ‘START’ LED will extinguish and 
the ignition will be energised. The 
correct sequence will be PB1, PB2, 
PB3, but these can be arranged amongst 
the other keys in the keyboard and 
given any numbers. 


Low current touch switch 


The cost of many CMOS ICs is now 
flower than a mechanical on/off switch. 
Using only one half of a 4011, plus a 
couple of general purpose transistors, 
a touch operated switch can be con- 
structed which is ideal for many battery 
powered projects. 

Assuming that the inputs to the 
remaining half of the 4011 are tied low, 


the current drawn in the off state is 
almost negligible and battery life is 
hardy affected. 

Touching the ‘on’ contacts with a 
finger brings pin 3 high, turning on the 
darlington pair and supplying power to 
the load (transistor radio etc). Q1 must 
be a high gain transistor, and O2 chosen 
for the current required by the load 
circuit. 


NOTE: : 
Q1,2 ARE BC108 
rei 18 4019 i 


LOAD 
, 
: 
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Six-range FET 


dc voltmeter 


has 11M input impedance 


This circuit can be made as a handy add-on unit for a 


multimeter or as a stand-alone test instrument. 


ALTHOUGH an ordinary multimeter is 
suitable for most de voltage measure- 
ments, it can occasionally prove to be 
inadequate — usually just when you 
need it most! This is the case when 
making measurements on high im- 
pedance circuits which cannot supply 
the input current required to operate 
even a very sensitive moving coil meter 
of the type normally employed in a 
multimeter. The loading effect of the 
meter then causes the voltage at the test 
point to fall substantially, resulting in a 
misleading reading. 

The problem is overcome by this FET 
voltmeter circuit which has six ranges, 
from 0.5 V (500 mV) to 100 volts full 
scale deflection (FSD). The circuit 
features an input impedance of a little 
over 11M on all ranges. This provides a 
sensitivity of more than 22M/volt on the 
half-volt (lowest) range, falling to a 
little over 110k/volt on the 100 V range. 
Most common multimeters have a sen- 
sitivity of 20k/volt, good quality types 
50k/V: and top-line models 100k/V, so 
this unit should compare quite favour- 
ably by the time you want to measure 
high voltages. 

The high input impedance is achieved 
by using Q1 as a unity voltage gain 
buffer (source-follower). The FET has 
an inherently high input impedance. 
The actual input impedance is really set 
by the value of the series combination of 
the input attenuator consisting of re- 
sistors R1, R2, R3 and R4. 

A simple voltmeter circuit is driven 
from the source of Q1. Ignoring the two 
diodes, D1 and D2, for the moment, the 
meter (M1) is arranged with several 
‘range’ resistors in series: R6, RV1 and 
RV2. The latter two are switched to pro- 
vide ‘x1’ and ‘x2’ ranges. In the x1 range, 
M1 has a full scale deflection sensitivity 
of 0.5 V, while in the x2 range it has an 
FSD sensitivity of 1 V. The unit is set up 
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A1 TO R3 ARE CLOSE TOLERANCE TYPES 


by adjusting RV1 and RV2 to give the 
appropriate full scale readings. 

As the input FET develops a small 
bias voltage across R5, the negative side 
of the meter circuit has to be ‘biased up’ 
to counteract a permanent meter deflec- 
tion. This is provided by another FET 
connected as a source-follower, Q2. Its 
gate is returned to the source bias, a 
potentiometer, so that the ‘zero point’ 
on the meter may be adjusted. This 
arrangement also provides a measure of 
stability, and little ‘drift’ in the meter 
reading is noticeable. 

Diodes D1 and D2 protect the meter 
against serious overloads. When the 
voltage drop across R6 and M1 exceeds 
about 550 - 600 mV, of either polarity, 
one diode or the other will conduct, 
shunting the meter with a low im- 
pedance, reducing any further increase 
in current flow through the meter. A 
high reverse voltage at the input may 
destroy Q2, but the meter will be 
protected. 

A simple 


input attenuator is 


D2 
1N4148 


dq 
q BF244b 
: BASE VIEW 


arranged to provide three basic ranges 
of 0.5 V, 5 V and 50 V full scale, in the 
xl range, these double to 1 V, 10 V and 
100 V respectively. 

The circuit is not critical as to layout, 
apart from the usual precautions to 
avoid possible accidental shorts, but a 
good quality switch having excellent 
insulation resistance impervious to 
humidity variations should be em- 
ployed for the RANGE switch, SW1. A 
switch with ordinary bakelite insula- 


_tion would be unsatisfactory. The circuit 


need not be built as a stand-alone unit, 
but makes an excellent add-on for a 
multimeter that has a 50 uA current 
range.Alternatively, if your meter hasa 
0.5 V range and is protected, delete D1, 
D2 and R6, connecting the meter be- 
tween R5 and the junction of RV1 and 
RV2. 

If building it as a stand-alone unit, 
buy a meter with a good-sized face 
(80 mm wide, for example). If you can 
get a mirror-scale type, so much the 
better. 


Capacitance measurement 


Few amateurs have a reliable method for 
measuring smail capacitors. They may 
have a 50 Hz bridge, but the reactance of 
10 pfs. at 50 Hz is some 320 megohms, 
which can well be of the same order as 
the bridge insulation, which leads. to 
indeterminate and incorrect results. How- 
ever if one has an A.F. signal generator 
and a measuring oscilloscope (or a.c. milli- 
voltmeter), one can measure down to 2 or 
3 pfs. with quite as good an accuracy as 
more complicated methods using square 
waves generators and diode pumps. The 
following very simple circuit is all that 
is necessary. 

As long as the reactance of the capacitor 
is several times larger than the resistance 
of R, the output voltage will be directly 
proportional to the capacitance of C. By 
supplying a 1.6 volt input signal, the 
mathematics are simplified, and the 
output measurements are as the table 
given below. 


LED1-—-3 ARE 


TIL 209A 


TTL logic probe 


This two-IC circuit indicates one of 
three states: 1) high 2) low or 3) pulse 
train at greater than 40 Hz. 1!C1a is a 
monostable and with the component 
values given, the O output will be high 
for as long as there is a pulse train 


Capacity 
Range 


Input 
Frequency 


100 kHz 
20 to 200 p 10 kHz 
200 to 2000 p 1 kHz 
2000 to 20 000 p 1 kHz 
002 100.2 uF 1 kHz 


Oto 20p 


The input waveform should be fairly 
good, as any harmonics present are 
exaggerated by the capacitor, and the 
shape of the output waveform can be 


1011S 74123 
1C2 1s 7400 


present with a frequency of 40 Hz or 
greater. The 7400 buffers the input to 
the LEDs and its logic prevents either 
the ‘high’ or ‘low’ LED from being lit 
when a pulse train is present. 


SCOPE 
OR 
MILLIVOLTMETER 


Value of R Output , 


10 mV, perp 

1 mV perp 

0.1 mV perp 
0.01 mV perp 
0.001 mV perp 


anything but a pretty sine wave. However 
it has to be a poor signal generator that 
does this. 


Simple RLC bridge 


COMPONENT OF 
UNKNOWN VALUE 


AUDIO CO 
SIGNAL 
GENERATORO 


HEADPHONES 
OR EARPIECE 


COMPONENT 
SUBSTITUTION 
BOX. 


A simple RLC bridge can be made 
from a few components as shown 
above. The audio generator provides a 
signal to a bridge network formed by 
the potentiometer, the component 
substitution box and the unknown 
value component. The head phonds.or 
earpiece serve as a null detector — 
alternatively a CRO can be used. 


TEST AND MEASUREMENT. 


Fig. 1 


Digital Frequency Meter ns ee AMEE 


The design shown is an alternative to 
those projects for DFMs that utilise 
one of those new-fangled all-in-one 
DFM chips. As you can see from the 
circuit diagram, the only additional 
circuitry required is an input 
‘preamplifier and a suitable regulated 
12 V power supply. 

ICS is a real-time five-decade 
counter incorporating a multiplexed 
BCD output. With the aid of IC8 (a 
BCD-to-seven-segment decoder) and 
transistors QI—5, the counter and 
display section of the DFM is formed. 
The BLANK pin on IC8 is used to ex- 
tinguish the displays while IC5 is 
counting, otherwise pin 4 of IC8 
should be connected to the positive 
rail. The frequency reference 
oscillator is somewhat unique in that 
a 500 kHz ceramic resonator is used. 
In practice it offers reasonable ac- 
curacy: however, the circuit can be 
easily modified to use a 1 MHz quartz 
crystal. In this case, the connections 
between IC2 and !C7 of the frequen- 
cy divider section will require the in- 
puts of IC7 to be connected to pins 3, 
5, 12, 14 and 15 of IC2. Pin 14 of IC3 
should also be connected to IC2 pin 
2, and a suitable multiplexing fre- 
quency of around 1 kHz should be 
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' 
MONOSTABLE PERIOD 
jq-—-MONOSTABLE PERIOD 


NOTE: 
IC1 1§ 40498 
2 1S 40208 
1C3,4 ARE 40178 
5 1S 45348 
ic6 tS 40938 
{C7 1S 40688 
IC8 18 45118 
(C9 tS 40138 
S ARE BC109C 
I 1,2 ARE 1N4148 
cit LEDI IS ANY LED 
/\ DISP1-5 ARE ANY 
7-SEGMENT 
7 COMMON CATHODE 
CED DISPLAYS 
XTAL1 IS CRM500A 
CERAMIC 
RESONATOR 


DIVIDED REFERENCE SOURCE 
(LE. 100Hz,10Hz,1Hz) 


Fig. 2 s . | ICS RESET 


fed to pin 10 of IC5. 

Depending on the position of 
SW1hb, either 1 Hz, 10 Hz or 100 Hz 
will appear at IC9 pin 11 (see Fig. 2, 
point P), where [C9a is a D-type flip- 
flop configured to divide by two. 
Should IC9a be continuously enabl- 
ed, the output of !C9a will, in fact, be 
a square wave of half the applied fre- 
quency with a mark/space ratio of 
1:1, This means that for a 1 Hz ap- 
plied frequency, 0.5 Hz will appear at 
IC9a pin 13 and the time for which 
the cycle will be high is, in fact, one 
second. This is then fed to the gate 
IC6a. However, only one such gating 
pulse is produced, after a certain time 
period set by C3 and R18. The 


monostable formed round ICé6c,d is 
used to give the reading period of the 
display, when triggered, by enabling 
IC8 and disabling !C9a. At the end of 
the monostable period, a short pulse 
is produced at S which resets the 
counter. ICle is there to ensure that 
IC9a is not enabled before the reset 
pulse to the counter is produced (see 
T), otherwise all hell will break out! 

Finally, the D-type flip-flop that 
remains is used as the basis of the 
overflow indicator; on the transition 
of the counter from 99999 to 00000, 
a pulse is produced at IC5 pin 15 
which latches IC9b pin 1 high, thus 
lighting up the LED. Pressing PB1 
resets the whole system. 


3V BATTERY 


NPN 


Quick transistor checker 


This simple little circuit is quite 
effective for testing bipolar transistors, 
being a favourite of Agostino Greco of 
Clayton in Victoria, who has used it 
over the last few years. 

The circuit is a basic Hartley oscil- 
lator using a centre-tapped audio 
output transformer of the type 
commonly found in small transistor 


radios, driving a small 8 ohm speaker. 
The latter is a common item, stocked by 
many suppliers, or you can salvage one 
from a defunct transistor radio. You 
could salvage a suitable transformer 
from a defunct radio also, or you could 
obtain one of the models stocked by 
Tandy (catalogue No. 273-1380) or Dick 
Smith (catalogue No. M-0216). 

A 50k potentiometer provides a 
means of varying the tone of the 


oscillator, from a low frequency at high 
values of resistance to higher frequen- 
cies at lower values of resistance. The 
series resistor is provided to limit the 
high frequency range, as otherwise the 
circuit may cut off, depending on the 
particular transistor being tested, and 
further to limit the maximum current 
drawn by the circuit to a value well 
under 50mA at full setting of the 
potentiometer. 

The two capacitors are in no way 
critical and serve to set the frequency of 
operation of the oscillator. They have 
been chosen to give a pleasing tone with 
a 50k potentiometer. Increasing the 
value of either capacitor will result in 
a decrease in the frequency of the 
oscillator. 

In use, the transistor to be tested is 
connected to the circuit via crocodile 
clips. If there is no response from the 
circuit, then the polarity change switch 
should be toggled, and hopefully there 
will now be a tone output from the 
speaker. If there is no result with the 
switch in either position, then the 
device is faulty; alternatively it may be 
an FET, UJT or SCR, etc, type device, in 
which case this tester will be of no use. 

Note that'there will be no harm done 
up to the circuit with the polarity switch 
in the wrong position, as it will be 
reverse biased and hence will draw only 
small leakage currents. 


Voc (3V-15V) 


CLOCK iN 


Microprocessor 
Debugging Aid 


If you have ever built a microcom- 
puter system, switched on the power, 
and found that nothing happened, 
this simple debugging aid may of in- 
terest to you. The problem with 
troubleshooting microprocessor cir- 
cuits is the lack of comprehensible 


OUT 


signals when probing around the 
board with an oscilloscope. The 
answer is simple: the operation of 
any microcomputer system is predic- 
tablé, following a pulse applied to the 
reset line of that system. A 6502, for 
instance, will spend six clock cycles 
sorting itself out internally, then make 
two memory fetches from the reset 
vector at address FFFC and FFFD. Us- 
ing the circuit shown it is possible, 
when connected to a faulty 


reser Microprocessor system, to examine 


the address bus, data bus and control 
signals for several clock cycles after a 
reset with a simple oscilloscope. (It 
will be necessary to trigger the 
oscilloscope timebase from the reset 
signal generated by the debugging 
aid.) The user should be looking for 
such things as broken printed circuit 
tracks, solder bridges or even high 
resistance links between tracks, many 
of which may be easily detected by 
tracing the system operation during 
the first few clock cycles after reset. 

The debugging aid consists of a 
CD4060B CMOS divider integrated 
circuit which is fed from the clock 
signal of the micro system under test. 
The output of the CD4060 drives a 
transistor which in turn may be used 
to drive the reset line of the 
microprocessor, This debugging reset 
signal may be switched to any one of 
10 outputs from the CD4060 allowing 
a choice of the number of clock 
cycles to be examined. 
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CLIP TO +5V Simple logic probe 


This probe is so simple in its operation 
that it needs almost no explanation. 
None of the components are at all 
critical. The circuit may be of use in 
designing a larger unit, with perhaps one 
of these probes for each of the pins of 
an IC clip. 


curro —sCit: might be a good idea to make the 


ov 


. 


PROBE 


Simple anemometer 


Having managed to pronounce the 
heading (an-ee-mom-meter), no doubt 
you're wondering what it is. It’s a wind 
speed indicator. 

The idea comes from 14-year-old 
Wayne Brown of Dromana in 
Victoria. Make up an. anemometer 
rotor and attach two small magnets to a 
mounting on the bottom. A reed switch 
is then placed under this assembly such 
that the two magnets operate the reed 
switch twice per revolution of the rotor 


NOTE: 
Mt IS ImA FSD 

, 
b t 


SOCKET 


Transistor tester 


This transistor tester works by injec- 
ting a known current into the base of 
the transistor under test, and measur- 
ing the collector current. The values of 
R1, R2 and R3 give a base current of 
10, 4 and 1A which gives a FSD on 


The reed switch gates on and off a 555, 
the output of which is rectified and in- 
tegrated to drive a meter (M1). You can 
use a meter having a sensitivity up to 
150 microamps, but the resistor in 
series with the 1N914 will have to be 
selected to suit. 


To calibrate it, you will need: the meter for transistors with a gain of 
one daring passenger 100, 250, and 1000 respectively. Since 
one car the gain of the transistor is proportional 
plenty of road to its Ic, the gain can be easily deduced 
no radar traps. from the reading on the meter. Leakage 


With the anemometer’s rotor held out- 
side the vehicle (clamped to a roof rack, 
for example), drive at a variety of speeds 
for a short distance at each speed. The 
passenger can then mark down the 
- meter reading against the car’s speed so 
that the meter scale can be later marked 


current is measured by leaving the base 
open circuit. 

SW2 reverses the polarity of the 
battery and the meter to allow the 


with the calibrations. (at least 2V 
over chosen 
TO ROTOR | input voltage) 10&, 
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PNP.O SWic M1 swid © NPN 


L? TRANSISTOR 


LEDs different colours, so that the 
state of the circuit under test can be 
seen at a glance. The NPN transistor 
(the left-hand one) will turn on the left- 
hand LED if the voltage on the test 
probe is high (nearer the + supply rail). 
The other LED will come on if the 
probe voltage is near zero. 


/ 


PB 
OFF ' “PRESS TO 
=o 7 SWia TEST” 
! NPN/PNP 


PNP 


A 
P , SWib 
pup * 
CROCODILE CLIP 


“S FRONT PANEL 


~~ SCREW 


testing of both NPN and PNP transistors. 
R4 and RV1 protect the meter from 
excessive currents, and do not affect 
the reading on the meter. RV1 should 
be adjusted so that the meter needle just 
touches the end stop when the collector 
and emitter terminals are connected 
together. 

A simple transistor socket can be 
made by mounting three crocodile 


_clips as shown in the diagram. 


O +5-15V 
REGULATED 


Low Resolution 
Pulse Generator 


This circuit produces pulses whose 
width is controlled byathree bit word 
and which can be used to control 
motors and similar devices where 
high resolution isn’t needed. 

IC1 is a decade counter with out- 
puts ‘0’ to ‘9’ going high in turn. Here 
it counts from ‘0’ to ‘8’ and is reset by 
the ‘9’ output which is connected 
back to the reset pin. Outputs ‘0’ to 
‘7’ are connected to IC2, an eight- 
line-to-one-line multiplexer. The out- 
put which is connected to pin 3 b 
the internal switches of the | 
depends on the value of the three-bit 
word on pins 9, 10, 11. 

iC3 is configured as a bistable 


and is set by the '8’ output of IC1. It is 
reset by one of the other outputs of 
IC1; the one selected by IC2. The 
length of the output pulse at pin 3 of 
1C3a depends on which output of [C1 


Sdidgd sanid 
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13 Is 40018 
CONNECT PINS 8,9,12,13 OF IC3 TO GROUND 


is used to reset the bistable, the out- 
put being selected by the three-bit 
word input to IC2. Note that the 4051 
could be replaced by a 4512 data 
selector. 


Centre zero LEDbar/dot meter 


THIS CIRCUIT drives twenty LEDs 
with a single bar/dot driver. Ten LEDs 
(green) are for a positive input signal 
and ten LEDs (red) for a negative input 
signal. A yellow LED, which is lit 
permanently, gives the centre zero indi- 
cation. The LEDs would, for best effect, 
be mounted on a panel as shown below: 


input signal. The LM3915 may be sub- 
stituted for the LM3914 if a logarithmic, 
rather than a linear, scale is desired. 
This circuit can, apart from its 
obvious applications as a general centre 
zero meter, be used to display the differ- 
ence between two voltage levels, e.g: a 
reference level and an unknown level. 


CENTRE ZERO BAR/DOT METER 
veo (OTS Te }---Ts TTC) Te 13 )---(e Tato) 


When used in the bar mode, the bar of 
light elongates to the left for an increas- 
ing negative signal and to the right for 
an increasing positive signal. 

The circuit runs from a single 12 Vde 
supply. A 5 V regulator is included, 
which serves both to power the LEDs 
and to provide a reference line for the 
positive and negative input signals. 

ICi is connected as a simple (but 
effective) ‘absolute value’ amplifier. 
This drives the LM3914, which will only 
accept positive input signals. IC2 is con- 
nected as a comparator, and serves as a 
polarity indicator. When the input is 
positive the output of the comparator is 
high, which drives Q3 via ZD1 and Q2, 
enabling LEDs 1-10. 

When the input is negative, the out- 
put of the comparator swings low, 
switching off Q3 and switching on Ql, 
which enables LEDs 11-20. As there is 
no gain in the absolute value amplifier, 
the full-scale reading is equal to that set 
by the internal reference of IC3. This 
means that the full-scale value of this 
circuit is about +1.2 V. This value can 
be altered by conditioning the required 


° 
INPUT 
O 


In this application the position on the 
circuit marked ‘A’ would be separated 
from the +5 V line and would be con- 
nected to the reference voltage. The 
unknown voltage to be compared would 
be connected to the input terminal. Both 
the reference and the unknown would 
be referred to 0 V. The only limitation is 
that the reference voltage should be be- 
tween 4 and 8 volts above 0 V when 
using a 12 V supply. 


aonias 


LED 1-10 
10 x GREEN LED! 


LED 11-20 
10 x GREEN LEDS 


LM3914 OR LM3915 
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NOTES 


(C1 = 4001 
PIN 1418 +Ve 
PIN 7 tS OVe 


4 


? 8 7 
4001 TOP VIEW 


LEO2 
TIL208 


CMOS logic probe 


A LOGIC PROBE is a device which is 
used when testing digital circuits, and 
it shows the logic state at the selected 
test point. In common with most de- 
signs, this one can indicate four input 
states, as follows: 


1. Input high (logic 1). 
2. Input low (logic 0). 
3. Input pulsing. 

A. Input floating. 


The circuit uses the four two-input 
NOR gates contained within the 4001 
CMOS device and is primarily intended 

. for testing CMOS circuits. The probe 
derives its power from the supply of the 
circuit being tested. The first gate has 
its inputs tied together so that it 
operates as an inverter, and it is biased 
by R1 so that roughly half the supply 
potential appears at its output. A simi- 
lar voltage appears at the junction of R4 
and R5, and so no significant voltage 


will be developed across D1 and D2, 
which are connected between this 
junction and gate 1 output. Thus under 
quiescent conditions, or if the probe is 
connected to a floating test point, 
neither Dla or D2 will light up. If the 
input is taken to a high logic point, gate 
1 output will go low and switch on D1, 
giving a ‘high’ indication. If the input is 
taken to a low test point, gate 1 output 
will go high and D2 will be switched on 
to indicate the ‘low’ input state. 

A pulsed input will contain both logic 
states, causing both D1 and D2 to switch 
on alternately. However, if the mark to 
space ratio of the input signal is very 
high, this may result in one indicator 
lighting up very brightly while the 
other does not visibly glow at all. In 
order to give a more reliable indication 
of a pulsed input, gates 2 to 4 are 
connected as a buffered output mono- 
stable multivibrator. The purpose of 


O +Ve 
R4 
1k’ 
c2 
100n 
RS 
“LOW” ks 
O ~Ve . 


this circuit is to produce an output pulse 
of predetermined length (about half a 
second in this case) whenever it receives 
a positive-going input pulse. . 

The length of the input pulse has no 
significant effect on the output pulse. 
D3 is connected at the output of the 
monostable, and is switched on for 
about half a second whenever the mono- 
stable is triggered, regardless of how 
brief the triggering input pulse happens 
to be. Therefore a pulsing input will be 
clearly indicated by D3 switching on. 

The various outputs will be: 

Floating input — all LEDs off. 

Logic 0 input — D2 switched on (D3 
will briefly flash on). 

Logic 1 input — D1 switched on. 

Pulsing input — D3 switched on, or 
pulsing in the case of a low frequency 
input signal (one or both of the other 
indicators will switch on, showing if one 
input state predominates). 


Positive-negative probe 


POSITIVE 


ITLL 


PROBE 


1N4002 
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NEGATIVE 


This circuit, which acts as a 
simple substitute for a voltmeter, 
was designed by David Pye of 
Happy Valley SA. 

I've found in many cases that 
all I wanted to know was whether 
the reading was positive or nega- 
tive. This is particularly useful 
in car or motorcycle electrical 
repairs and, as the unit can be 
made extremely small, it will fit 
in any too} kit. 

lt will fit in a small plastic pill 
container, operate on any voltage 


between 5 V and 15 V and is quite 
cheap as it only requires a, few 
components. 

When the positive and negative 
clips are connected to the circuit 
both LEDs will light. Then when 
the probe toucties a positive point 
the green LED is extinguished, 
leaving the red LED on, signify- 
ing positive. Touching the probe 
to a negative point extinguishes 
the red, leaving the green LED 
on. The 1N4002 is a protective 
diode for reverse polarity. 


1kW dummy load for testing 


audio power amplifiers 


Philip Allison of Summer Hill NSW 
has worked out a cheap, simple method 
for testing audio power amplifiers. 

You'll need a 1.6 kW electric jug 
replacement element, complete with its 
supporting arms, which you can buy 
from a hardware store. 

The coil of Ni-Chrome wire on these 
elements has a resistance of about 
36 ohms which needs to be reduced to 
16 ohms for our purpose. To do this, first 
remove the coil and cut it at 16 ohms. 
Then stretch this length so that it equals 
the original length and carefully rewind 
it on the ceramic former. 

Find the centre of this coil (8 ohms) 
and make a small twist. Using a length 
of three core mains flex attach the green 
wire to the twist and the blue and brown 


GLASS COFFEE JAR 
OR SIMILAR 


wires to the ends of the brass rods as 

shown in the diagram. Fit alligator clips 

or plugs to the other ends of this lead. 
When immersed in water this unit 


sR 8R 
ALLIGATOR CLIPS 


will comfortably dissipate 500 watts per 
8 ohm side or 1000 watts with a 4 ohm 
load (blue and brown linked) or with a 
16 ohm load (using blue and brown only). 


OFF 
OFF 


_ ON 
OFF 


NOTE: 
C1 1S IC UNDER TEST 


D1-9 ARE 1N41 
1LED1,3,5,7 ARE RED LEDs 
LED2,4,6,8 ARE GREEN LEDs 
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Comprehensive 
CMOS Logic Gate 
Test Rig 


This simple test rig will check out all 
possible functions of any type of dual in- 
put CMOS logic gate allowing, for exam- 
ple, a faulty gate to be pinpointed so that 
the rest of the IC may still be used. 

Each gate is provided with a green 
LED to indicate a high output and a red 
LED to show a low output. 

Use a 14-pin holder for the IC and 
orientate the LEDs to relate to their ap- 
propriate gate. 

SW1 connects power and a logic 1 
to all inputs: press A to put a0 onto one 
input of each gate; B puts 0 onto the 
other inputs; A and B togther force all in- 
puts low. 

A milliammmeter in series with a 9 V 
supply should only indicate the current 
drawn by the LEDs, ie about 7 mA per 
LED. An appreciably higher reading in- 
dicates a completely faulty IC. 


SW1 ONLY — BOTH INPUTS HIGH 
PB1 PRESSED — ONE INPUT LOW 
PB2 PRESSED — OTHER INPUT LOW 
BOTH PRESSED — BOTH INPUTS LOW 
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The Intersil ICL7106 is a high-performance CMOS 312-digit analoque-to-digital 


Input voltage range = +200 mV converter capable of driving a liquid crystal display directly. The device uses 
Quiescent current = 0.8 mA dual-slope integration to ensure accurate performance independent of compo- 
Common mode input range = (V+)~OV5 to(V—)+1V nent variation. The accuracy is guaranteed to + 1 count in 2000 counts and 
Decimal point must be driven externally by EXORing the decimal draws only 10 mW from a9 V battery. Intersil market a ‘Single Chip Pane! Meter 
point data with the backplane strobe i Evaluation Kit’ that contains all the necessary components for this circuit. 


True RMS Measurement Inverting Peak Voltage Detector 
Input voltage 7 Vpys maximum Quiescent current = 1mA | Attack time constant = C.RA 
Bandwidth: 300 kHz, Veams > 0V1 60 dB range Decay time constant = C.RB 


Error of 1% for a crest factor of 7 
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This circuit works well at high frequencies 


Wideband amplifier 


The wideband amplifier illustrated 
above provides a gain of 20 dB from 
below 10 kHz to above 100 MHz, flat 
within 1 dB. Gain at 200 MHz is about 
3 dB. Several amplifiers can be 
cascaded but remove the 51 ohm input 
resistor on following stages if this is 
done. Shielding may be necessary to 
prevent instability. Maximum output 
level is about 1 V peak-to-peak before 
overload, greater gain can be realised 
by increasing R. Maximum gain is 
about 40 dB, however, bandwidth is 
reduced and the top cutoff frequency 
drops to about 30 MHz. The output 
load impedance should not ‘be less 
than 1k. A source follower using a - 
MOSFET can be used to transform to 
lower impedances without 
significantly affecting the frequency 
response. 
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Temperature probe for a DMM 


The circuit diagram below is for an 
adaptor unit which converts.a digital 
multimeter, which has a 200 mV range, 
into a digital thermometer. The temp- 
erature can be read directly, as 1 mV 
corresponds to 1°C. 

As shown, the circuit can be regarded 
as two sections. Section A is a regulated 
battery power supply. This is based ona 
circuit.in ETI, Feb. ’82 (p. 21). As con- 
figured, the output voltage is 7.4 V. 
Section B is the actual temperature 
transducer. The LM334 is a temperature 
controlled current regulator. Its cur- 
rent, I,, is given by the equation: 

{= FT, 
where T,, is the temperature in °K, and 
F is the current-to-temperature ratio. 
The value of F is set by adjusting RV3. 
In this circuit F is set to 1 uA/°K. 

Now, RV2 is set to 1k so the potential 
drop across it, E,, is given by: 

E, = I,.1000 
Therefore, substituting for 1,, using the 
first equation and the given value of F, 
we find: 


E, = 10~6.T,,.108 
and so, 

E, = T,,/1000 
Hence the potential drop across RV2 (in 
millivolts) corresponds directly to the 


temperature of the LM334, in °K. 
However, we want the temperature to 


be in °C, and we know that: 
T, = T, + 273.2 


where T, is the temperature in °C. So the 
47k resistor and RV1 are set up as a 
voltage divider, to provide an offset 
voltage of 273.2 mV. So the voltage 
across the multimeter plugs, in milli- 
volts, corresponds directly to the 
temperature of the LM334, in °C, as 
desired. 

The device was built on a small piece 
of Veroboard, and housed in a very 
small zippy box. The banana plugs for 
the multimeter were screwed directly 
onto the back of the box, so the unit sits 
on top of the multimeter. The LM334 


A: REGULATED POWER SUPPLY 


was put into a probe on the end ofa short 
piece of cable. The leads were soldered 
onto the cable, and each covered with 
heat-shrink tubing to prevent shorts. 
The probe body was formed from a 
larger piece of heat-shrink tubing. The 
top half of the LM334 was allowed to 
protrude, to provide good thermal con- 
tact with the body being measured. 

Before the leads to the probe are 
connected, adjust RV2 to 1k as accur- 
ately as possible. Then adjust RV1 to 
give 273.2 mV potential drop. Finally, 
with the probe connected and immersed 
in ice water, adjust RV3 so that there is 
no potential drop across the multimeter 
plugs. The probe should be wrapped in 
plastic to protect it from direct contact 
with the ice water. 


B: TRANSDUCER 


PLUGS FOR 
DIGITAL 
MULTIMETER 
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